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Fig.  1.— Favosites  Gibsoni,  sp.  nov.  Page  181.  Vertical  radial  section,  to 
show  the  tabulae  and  the  manner  in  which  the  corallites  spring  from 
the  axis  of  the  corallum.     Enlarged  three  times. 

Fig.  2.— 'Horixontal  section  to  illustrate  the  intermural  pores  and  the  walls 
of  the  rorallitcs.     EnJarged  three  times. 

F.g.  8.— Tihe  same  enlarged  six  times.  Owln^  to  the  Imperfection  of  the 
rhotograph  this  figure  is  repeated  In  a  pen  and  ink  sketch,  Plate  VII.. 
Fig.  2. 

Fig.   J.-Tang«enf£U   sFCtdon   to  show  the  palsrgonal  shape  of  the  corallites 

and  the  aA>sence  of  septa.     Enlarged  twenty-^ve  times. 
Fig.  6. — Horizontal  section  showing  the  lines  of  growth  in  the  walls  of  the 

corai:ites.     Enlarged  thirty  times. 
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Fig.   1. — Cyolotrypa  Borealis.  sp.  nov.     Page  185.      Tangential     section,     en- 

I'rged  about  twenty-five  times. 
Pig.  2.— Ditto.    Vertical  section,  enlarged  about  twenty-five  times. 
>"'ig.  8.— Actinostroma  Moosensis,   sp.   nov.     Page  183.     Photograph  of  sur- 
face.   Natural  size. 
Fl^.  4.— Syrlngostroma  Aurora,    sp.  nov.     Page  182.     Photogrraph  of  surface 

to  show  the  fiat  mam<^lons  and  the  long,  fine  astrorhlzal  canals.     Natural 

•!ze. 
Fig    6.— Favosites  Gibsonl,   sp.    nov.     Page  181.     Photograph  of  weathered 

end.    Natural  .«"ze.     See  also  pen  and  Ink  sketch,  Plate  VII.,  Fig.  1. 
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Fi^.    l.-fivringostroma     Aurora,    sp.      nov.      Page   182.     Tangential   section. 

Fig.  r.— ritto.     Vertical  Fection.  ^ 

Fig.  3.— Actinrstroma  Moosensis,  sp.  nov.     Page  188.    Tangential  section. 

Fig.  4.— Ditto.     Vertical  section. 

Fig.  .'>.— Actlnostroma  Expansa,  Hall.     Page  184.     Tangential  section. 

Fl?.  6. —Ditto.     Vertical  section.     All  Agures  enlarged  six  times. 
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StromatoDora  Tubulifera,  page  184. 

F!^.  1.— Vertical  section,  enlarged  thirty-three  t<Imes. 

Fig.  2.— Tangential  section,  enlarged  thirty-three  .times. 
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Fig.  3.— Vertical  section,  enlai««d  six  time*. 
Fig.  4.— Tangential  section,     enlarged  six   times. 

Fig  5. — Clathrodictyon  Problematicu  m,  sp.  nov.  Page  184.  Vertical  section, 
enlarged  six  times. 

ITIg.  6w— Tangential  section,  enlarged  six  times. 
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Fig.  1.— iHolofpea,  sp.  Page  1B7.  Front,  apdcal  and  umbilical  views  of  dif- 
ferent flq>eoimens. 

Fig.  2.— JLoxonema  RobuBta,  (Hall.  Page  186.  View  of  internal  cast  of  a 
luge  tpaclmen  and  of  the  gutta  percha  impression  of  the  exterior  of 
a  smaller  one. 

Fig.  3.— Goniophora,   sp.    Page  188.     Photograph  of  internal  caat.  showing 

the  great  angularity  of  the  srhell. 
Fig.   4.— Modiomorpha.     sp.     Page   188.     Photograph     of   the     cast  of  the 
exterior.    All  figures  of  the  natural  size. 
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fig.  l.—Orthoceras  Algomense,   sp.    nov.     Page   189.     Vierw  of  chamber  of 

naA>itation  and  the  upper  seipta  of  the  type  specimen. 
Fig.   3.-^itto.     Fifth  septum,   showing     the  outline     and   position  of   the 

sl^uncle. 
Pig.  ^.-Orthoceras  Puloiher,  stp.  nov.     Page  189.     Front     view  of  the  type 

jpeolTiiefl. 
Fig.  5. — Hercoceras  Auriculum.  sp.  nov.     Page  190.     Chamber  of  habitation 

of  the  smaller  specimen. 
Fig.  6. — Ditto.    Side-view  of  the  larger  specimen  showing  the  nodes  and  the 
degree  of  curvature.    The  dotted  line  indicates  the  probable  outline  of  the 
ventral   side. 
Fig.  -f.— 0*thoceras,  ap.     Page  189.    Portion  of  the  septate  region  and  out- 
line of  septum,  'with  siphninole. 
Fig.  7.>-Ortnooera8  Extremum,  sp.  nov.  Page  189.    Front  view  of  type  speci- 
men and  outline  of  septum. 
Fig.  8. — Coleolua  Tenuistratus,  sp.  nov.     Page,   188.   Large  coarsely  striated 

•xample. 
Fig.  9.— Ditto.    Apical  portion  of  smaller  form. 
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Fig.  l.—Fav.  sites  Gdbficni,  pp.  nov.   Page  181.     Pei«  and  ink  sketoh  of  the 

weathered  cross  fracture,  enlarged  twice. 
Fig.  2.— Dkto.  Sketch  of  a  portion  of  a  horizontal  section,  showing  the 
tabiUae,  intermural  pores  and  lines  of  growth.  The  intermittent  activ- 
ity of  the  organism  is  well  shown  in  the  continuity  of  the  light  and 
dark  'portions  across  several  corallltes.  Enlarged  about  twenty  timee. 
Fig.  3.— Pleurotomaria  Delicatula.  var.  Camera,  var.  nov.  Page  187. 
Sketch  of  the  best  preserved  specimen,  enlarged  six  times. 

Plate  VIII 182 

F;g.  1.— Froetus,  sp.    Page  Ifll.    Pygidlum  enlarged  Ave  times.    (The  photo- 
graph does  not  sho-w  'he  thickoncrd  margin). 
Fig.  2.— Yellow  Limestone  firom  Kwataboahegan  river.     Page  180.    Photo- 
graph of  a  fragment  reduced  one- half,  to  show  the  highly  fosslliferous      , 
nature  of  the  rock.    The  surface  of  this  specimen  shows  :  Orthoceras  lux- 
um,  Orthoceras  procerus  (?),  Coleolus  tenuistriatus.  C.  tenuicinctum,  Pleur- 
otomaria  adjutor,    Modiomorpha    sp.,  Platyostoma     lineata.     Bellerophon 
sp.,   Euompholus  sp.,   Athyris   spiriferoldes,  Cypricardlnia  indenta  (?),  At- 
)7P\  retioularls. 
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To  THE  HOXORABLE  E.  J.   DaVIS. 

CowfniuUmer  of  Crown  Lands. 

Si«:— 

I  beg  to  fobmit  to  voo  hMewith,  to  be  presented  to  His  Honor  the  Lientenant-Govemor^ 
the  Thirteenth  Report  of  the  Bnrean  of  Hines. 

The  Report  is  in  two  parts ;  Fart  I,  containing  statistical  and  other  information  con- 
ceming  the  mineral  indnstrj  of  Ontario  and  a  variety  <^  Pipe's  dealing  with  important 
subjects  connected  with  the  indnstrj  or  with  the  mineral  rcaoorces  of  the  ProTince :  and  Part 
II,  to  be  published  separately,  consistifig  of  a  monograph  by  Prof.  W.  G.  liiller.  Provincial 
Geologist,  on  the  Limestones  of  Ontario.  The  need  for  a  work  <^  the  latter  kind  has  been 
apparent  for  some  years,  or  ever  since  the  uses  of  limestone  began  to  multiply  and  the  demand 
for  material  suited  for  specific  purposes  revealed  the  dearth  of  information,  or  at  any  rate  of 
claanfied  information,  respecting  the  limestones  which  abound  in  Ontario  of  varving  com- 
position and  geological  age.  Previous  investigators  have  described  many  outcropinngs  and 
oocnrrenccs  of  limestone  found  in  the  Archaean  rocks  and  constituting  also  a  large  proportion  of 
the  Silurian  and  Devonian  formations  of  the  Province ;  and  references  to  these,  with  numerous 
analyses,  may  be  found  in  the  reports  of  the  Geological  Survey  of  Canada  and  the  Bureau  of 
Mines,  as  well  as  elsewhere.  Many  of  these  reports,  however,  are  out  of  print  and  are  no 
longer  accessible  to  the  public ;  and- even  if  they  were  available,  the  difficulty  of  locating  and 
collecting  these  references  and  analyses  is  so  great  as  to  render  the  information  of  compare- 
tively  little  practical  value.  In  addition  to  massing  the  data  previously  on  record.  Prof.  Miller 
has  made  many  independent  investigations,  the  results  of  which  are  set  out  in  his  paper,  and 
it  is  confidently  hoped  that  his  treatment  of  the  subject,  while  not  wholly  complete,  is  such 
as  to  present  to  the  numerous  users  of  limestone  a  body  of  facts  and  particulars  which  will 
be  of  service  to  them. 

Part  I,  or  the  Report  proper,  contains  a  report  on  the  Mines  of  Western  Ontario  and  one 
on  the  Mines  of  Eastern  Ontario,  the  former  by  Mr.  W.  E.  H.  Carter,  the  efficient  secretary  of 
the  Bureau,  who  also  performs  the  duties  of  Inspector  of  Mines,  and  the  latter  by  Prof.  Miller, 
who  combines  the  functions  of  an  Inspector  with  those  of  Provincial  Geologist.  These  reports 
give  many  useful  details  of  the  mines  and  prospects  at  which  operations  were  carried  on  dur- 
ing 1903,  and  exhibit  the  condition  of  the  mining  industry  in  the  two  divisions  into  which  the 
Province  naturally  falls  for  inspection  purposes. 

Other  methods  pursued  by  the  Bureau  in  its  endeavors  to  promote,  the  welfare  of  the  min- 
ing industry  are  represented  by  the  Provincial  Assay  Office  at  Belleville,  where  assays  and 
analyses  of  mineral  samples  are  made  at  low  rates  for  the  benefit  of  prospectors  and  others,  the 
assayer  in  charge  being  Mr.  A.  G.  Burrows,  who  reports  upon  the  work  of  the  office  for  the 
year  ;  the  Summer  Mining  Schools,  which  have  been  carried  on  under  the  auspices  of  the 
Bureau  for  a  number  of  years  and  which  have  for  their  object  the  instruction  of  working 
miners,  prospectors  and  others,  in  the  identification  of  minerals  and  the  rudiments  of  mineralogy, 
geology  and  chemistry,  of  which  classes  for  1903  Dr.  W.  L.  Goodwin,  Director  of  the  School 
of  Mining  at  Kingston,  with  whom  was  associated  as  instructor  Mr.  }.  G.  McMillan,  of  the 
Schor  1  of  Practical  Science,  Toronto,  gives  an  interesting  account ;  and  the  diamond  drills, 
two  of  which  are  owned  and  operated  by  the  Bureau  for  the  benefit  of  owners  of  mineral 
lands  wiEhing  to  explore  them  by  means  of  bore  holes,  a  summary  statement  with  tables  of 
cost  being  given,  showing  the  work  done  with  the  drills  during  the  year. 
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Mr.  D.  G.  Boyd,  Inspector  of  the  Michipicoton  Mining  Division,  gives  a  brief  report  on 
affairs  in  the  Division  during  1903,  where  mining  received  a  serious  setback  through  the  col- 
lapse of  the  Clergue  companies,  which  formerly  were  actively  engaged  in  raising  iron  and  ex- 
tracting gold  in  that  locality.  It  is  hoped  the  contemplated  resuscitation  of  these  concerns  will 
be  followed  by  a  revival  of  their  mining  operations,  especially  in  iron  ore,  the  Michipicoton 
deposits  really  owing  their  development,  if  not  their  discovery,  to  the  energy  displayed  by 
these  companies. 

Remarkable  finds  of  the  arsenical  ores  of  cobalt  and  nickel,  some  of  the  veins  carrying  a 
profusion  of  native  silver,  were  made  during  the  construction  of  the  Temiskaming  and  North- 
ern Ontario  Railway — the  Ontario  Government  line — through  the  unsurveyed  territory  south 
of  the  township  of  Bucke,  and  notwithstanding  the  lateness  of  the  season  when  the  discoveries 
became  known,  it  was  deemed  advisable  that  Prof.  Miller  should  visit  the  spot  and  make  an 
examination  of  the  deposits.  This  he  was  able  to  do  before  the  snow  fell,  and  the  account  which 
was  published  of  these  valuable  ores  aroused  much  interest.  It  is  reprinted  with  considerable 
additions  in  the  present  volume  under  the  title  "  Cobalt- Nickel  Arsenides  and  Silver.*'  As 
soon  as  spring  opens  it  is  proposed  by  the  Department  of  Crown  Lands  to  survey  the  area  in 
which  these  mineral  deposits  are  found,  and  to  subdivide  it  into  concessions  and  lots.  This 
will  much  assist  in  making  a  more  detailed  examination  of  the  geology  of  the  region  than  was 
possible  during  the  closing  days  of  last  autumn,  as  well  as  in  ascertaining,  if  possible,  the  extent 
of  the  mineral-bearing  tract  and  the  relations  which  the  deposits  sustain  to  the  enclosing  rocks, 
wh'c'i  appear  to  be  in  the  main  the  slate-breccia  or  conglomerate  of  the  type  characteristic 
of  the  Temagami  region.  * 

The  prospect  of  the  early  construction  of  a  transcontinental  line,  traversing  the  agricultural 
belt  of  Ontario  lying,  north  of  the  Height  of  Land  and  the  connection  which  the  Government 
of  this  Province  has  undertaken  to  make  therewith  by  extending  the  Temiskaming  and  North- 
em  Ontario  Railway  a  sufficient  distance  to  effect  a  junction,  render  it  a  pressing  necessity  to 
ascertain  in  as  much  detail  as  possible  the  nature  of  the  country  which  will  thus  be  opened  up 
for  settlement.  It  is  known  that  a  wide  zone  of  arable  clay  land  stretches  almost  across  the 
entire  width  of  the  Province  in  a  north westei^ly  direction  from  the  latitude  of  lake  Abitibi,  but 
previous  investigations  have  necessarily  been  general  in  their  nature,  covering,  as  they  did, 
extensive  tracts  of  territory.  Advantage  was  taken  of  the  sending  by  the  Department  of  Crown 
Lands  of  a  number  of  surveying  parties  into  the  country  south  and  west  of  lake  Abitibi  for  the 
purpose  of  sub-dividing  it  into  farm  lots,  to  despatch  an  expedition  into  the  same  area  with  the 
view  of  ascertaining  the  character  of  the  prevailing  rock  formations  and  the  likelihood  of  min- 
erals being  found  of  economic  value.  Mr.  Geo.  F.  Kay,  fellow  in  Geology  at  the  University  of 
Chicago  and  a  graduate  of  the  University  of  Toronto,  who  had  already  performed  field  work  for 
the  Bureau  and  had  carried  on  explorations  for  the  Clergue  companies,  was  placed  in  charge  of 
the  party  as  geologist,  and  it  was  deemed  advisable  to  associate  with  him  an  agricultural  expert 
in  the  person  of  Mr.  Tennyson  D.  Jarvis,  demonstrator  in  the  department  of  Biology  at  the 
Ontario  Agricultural  College,  Guelph,  who  might  report  on  the  quality  of  the  soil,  the  flora 


*Peoi.  Miller  ha^  since  re-entered  th<)  field,  and  in  a  letter  to  the  Buraau  dated  26th  June  1904, 
enumerates  the  pi iticipal  minerals  so  far  recognized  in  these  unique  deposits.  "The  chief  ores  ara : 
niccolit*,  smaltite,  chloanthite,  native  silver,  erythrite.  anoabergite,  dyscrasite,  pyrargyrite,  argentite. 
Native  bismuth  is  found  in  all  the  deposits.  Millerite  and  morenosite  occur  sparingly.  Tetrahedrite  and 
copper  pyrites  are  also  found,  as  also  is  graphite.  Galena,  zinc  blende  and  iron  pyrites  occur  in  the  dis- 
seminated form  in  the  adjoining  rock  masses.  Secondary  products  resembling  asbolite  and  other  minerals 
see  oommoa.  The  oxides  of  maDganese  appear  to  be  present.  Sulph-arsenides  and  sulphanlimonides  of 
eilve^,  which  have  as  yet  not  been  analyzed,  are  also  probably  as40ciat)ed  with  these  ores,  as  are  the  arsen- 
ides of  iron  and  various  bismuth  compounds.  No  large  crystals  are  found,  thus  making  it  difficult  to 
r-  cognize  some  of  th9  rarer  minerals  in  the  field.  MicroscojMC  or  semi-microsc  )pic  crystals  of  smaltite  and 
one  or  two  other  minerals  are  abundant." 
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and  fauna,  and  generally  the  adaptability  of  the  region  examined  for  permanent  settlement. 
The  report  of  Messrs.  Kay  and  Jarvis  on  the  Abitibi  region  and  its  agricultural  capabilities  will 
be  read  with  interest,  and  on  the  whole  bears  testimony  to  the  general  accuracy  of  preceding 
explorers,  who  have  reported  in  favorable  terms  on  the  northern  heritage  of  Ontario. 

A  special  appropriation  of  $3,000  was  made  by  the  Legislature  in  the  session  of  1903  to 
defray  the  expenses  of  an  expedition  into  the  country  north  of  the  Height  of  Land  for  the 
purpose  of  procuring  more  definite  information  respecting  the  deposits  of  lignite  which  were 
known  to  exist  in  the  valleys  of  a  number  of  the  rivers  tributary  to  James  Bay.  Other  minerals 
of  importance  have  also  been  reported  from  a  number  of  localities  in  that  region,  and  it  was 
thought  possible  to  combine  the  work  of  examining  some  of  these  deposits  with  the  main 
object  of  the  expedition.  The  party  was  placed  in  charge  of  Mr.  J.  M.  Bell,  lecturer  in  Geology 
at  Harvard  University,  and  a  graduate  of  Queen's  University,,  Kingston,  who,  while  in  the 
employ  of  the  allied  companies  of  Sault  Ste.  Marie,  had  spent  some  time  in  exploring  northern 
Ontario  for  economic  minerals,  including  coal.  Associated  with  Mr.  Bell  was  Dr.  W.  A.  Parks, 
lecturer  in  Mineralogy  and  Geology  at  the  University  of  Toronto,  who  had  also  a  good  acquaint- 
ance with  the  geology  of  the  northern  portions  of  the  Province  acquired  while  exploring  for  the 
Bureau  of  Mines,  and  whose  attainments  as  a  palaeontologist  qualified  him  to  deal  with  questions 
of  stratigraphy  arising  in  the  field.  The  difficulties  of  transporting  heavy  machinery,  such  as 
(frilling  apparatus,  in  a  region  where  everything  must  be  taken  in  in  canoes  and  packed  across 
portages  on  the  backs  of  V03  ageurs,  restricted  the  party  to  such  tools  as  could  be  carried  in  this 
way,  and  in  the  case  of  some  of  the  lignite  occurrences  the  appliances  proved  inadequate  to  deter- 
mine the  extent  and  value  of  the  beds.  Nevertheless,  the  results  of  the  expedition  were  such  as 
to  make  it  evident  that  in  these  lignite  seams,  as  well  as  in  the  iron-bearing  formations  on  the 
Mattagami  and  Opazatika,  the  gypsum  beds  of  Moose  river,  Gypsum  mountain  and  elsewhere, 
the kaolinic  clays  of  the  Abitibi,  Soweska,  Moose  and  Wabiskagami,  and,  lastly,  the  great  peat 
bogs  of  the  coastal  plain  surrounding  James  Bay  on  the  south,  the  Province  possesses  resources 
of  great  potential  value,  much  of  which  will  be  rendered  available  by  the  construction  of  the 
Government  railways  already  mentioned.  The  expedition  opened  up  a  hitherto  unknown 
portion  of  the  Province  by  examining  and  charting  lake  Kesaganii,  whose  remarkable  cliffs 
and  islands  of  peat  are  described  by  Mr.  BelJ. 

Dr.  Parks  supplies  an  account  of  the  Devonian  fossils  collected  by  him  while  exploring  the 
Kwataboahegan  river,  a  tributary  of  the  Moose  river  entering  that  stream  not  far  from  its 
mouth,  thus  adding  material  to  the  data  necessary  for  a  better  classification  of  the  rocks  in  that 
region  than  it  has  hitherto  been  possible  to  make.  The  formations  of  the  most  southern  part 
of  the  Province  are  proving  to  have  their  counterpart  in  the  extreme  north,  and  it  is  not 
unreasonable  to  suppose  that  these  may  be  found  to  contain  similar  deposits  of  economic 
minerals,  such  as  petroleum,  natural  gas  and  salt.  The  presence  of  gypsum — also  found  in 
southern  Ontario — has  already  been  abundantly  established. 

One  of  the  most  firmly  established  mining  industries  of  the  Province  is  that  which  is  en- 
gaged in  raising  and  treating  the  nickel-ccpper  ores  of  the  Sudbury  region.  The  mineral- 
bearing  ranges  have  usually  been  described  as  two  in  number,  the  southern  and  the  northern. 
The  working  mines  are  all  so  far  situated  on  the  southern  range,  to  which  existing  railway 
communication  is  confined.  Dr.  A.  P.  Coleman,  Professor  of  Geology  in  the  University  of 
Toronto,  and  Mineralogist  of  the  Bureau  of  Mines,  has  spent  two  consecutive  seasons  in  the 
Sudbury  nickel  area,  and  his  paper  in  the  present  report  entitled,  "The  Northern  Nickel 
Range,"  presents  a  continuation  of  the  work  begun  in  1902,  the  results  of  which  were  given 
in  the  Twelfth  Report  under  the  heading  "The  Sudbury  Nickel  Deposits."  Dr.  Coleman  has 
arrived  at  the  conclusion  that  the  nickel-  bearing  area  is  really  comprised  in  a  continuous  band 
of  eruptive  rock,  entirely  enclosing  a  roughly  elliptical  or  boat-shaped  area  composed  in  the 
main  of  tuffs,  slates  and  sandstones,  about  35  miles  long  and  8  miles  wide.  This  nickel- 
bearing  band  on  its  inner  edge  is  acid  in  composition  and  tends  to  phases  of  granite  or  syenite. 
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but  becomes  more  basic  and  passes  into  gabbro  or  norite  as  it  approaches  the  outer  rim,  where 
the  ore  bodies  are  found.  Dr.  Coleman  regards  the  belt  of  eruptive  as  probably  synclinal  in 
form  and  as  really  constituting  a  gigantic  laccolith ic  sheet,  whose  up- turned  edges  rest  on 
rocks  of  Archaean  age  both  on  the  north  and  the  south.  He  will  probably  complete  his 
examination  of  the  nickel  field  during  the  season  of  1904,  and  it  is  intended  to  issue  a  full 
account  of  the  region  and  industry,  with  maps,  in  the  Fourteenth  Annual  Report  of  the 
Bureau,  and  perhaps  also  in  the  form  of  a  monograph. 

Dr.  Coleman  has  given  much  attention  to  the  glacial  geology  of  Ontario,  and  has  for  some 
years  past  been  devoting  considerable  time  to  delimiting  the  boundaries  of  the  ancient,  ice- 
dammed  lake  which  once  occupied  on  a  larger  scale  the  basin  of  what  is  now  Lake  Ontario.  In 
his  paper  on  the  Iroquois  Beach  in  Ontario  he  traces  the  northern  shore  of  this  lake  from 
Niagara  around  by  Hamilton,  Toronto,  Port  Hope,  Trenton  and  Peterborough  until  it  disappears 
from  view,  and  discusses  the  interesting  questions  of  differential  elevation,  former  and  present 
systems  of  drainage,  etc.,  arising  out  of  or  connected  with  these  phenomena  of  glacial  times. 

The  yearly  Reports  of  the  Bureau  continue  to  be  in  much  demand  among  persons  interested 
in  the  mineral  resources  of  the  Province,  so  much  so  that  the  only  Report  of  which  any  consid- 
erable number  of  copies  now  remains  on  hand  is  the  Tenth,  or  that  published  in  the  year  190 1. 
Of  this  an  extra  edition  was  printed  for  distribution  at  the  Pan-American  Exposition  held  at 
Bufifalo,  N.Y.,  in  that  year,  the  whole  of  which  was  not  then  given  away.  The  entire  issue  of 
Bulletin,  No.  5,  entitled,  *'  Peat  Fuel :  Its  Manufacture  and  Use,"  was  exhausted  some  months 
ago,  necessitating  its  re-publication  in  the  Twelfth  Report,  of  which  only  a  few  copies  are  now 
left.  It  is  thought  that  by  adopting  the  system  of  publishing  bulletins  or  monographs  deal- 
ing with  subjects  of  importance,  of  which  a  considerable  number  can  be  struck  off,  the  demand 
information  on  special  subjects  mpy  be  met  without  requiring  a  larger  edition  of  the  annual 
for  Report  to  be  printed  than  at  present.  It  is,  accordingly,  proposed  to  publish  a  series  of  such 
bulletins  on  important  minerals  in  Ontario,  giving  all  the  information  which  may  be  available 
on  the  subjects  of  which  they  will  treat.  A  beginning  in  this  work  has  already  been  made, 
Bulletin  No.  5,  already  mentioned,  having  dealt  with  the  subject  of  Peat  Fuel,  and  Part  II  of 
the  present  Report  with  the  Limestones  of  the  Province. 

The  announcement  made  in  the  introduction  to  the  Twelfth  Report  may  be  repeated  here, 
namely,  that  on  payment  of  a  reasonable  charge  the  services  of  Prof.  W.  G.  Miller,  Provincial 
Geologist,  may  be  obtained  during  a  limited  portion  of  the  year  by  persons  wishing  to  have 
their  mineral  properties  examined  and  reported  upon.  Correspondence  to  this  end  should  be 
addressed  to  the  undersigned. 

I  have  the  honor  to  be.  Sir, 

Your  obedient  servant, 

Thos.  W.  Gibson, 
Office  of  the  Bureau  of  Mines,  Director. 

Toronto,  17th  March,  1904. 
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Statistical  Review 


The  value  of  the  mineral  products  of 
Ontario  for  the  year  1903  was  slightly 
under  that  for  1902,  the  decrease  being 
wholly  in  the  output  of  metallic  sub- 
stances, non-metallic  products  showing 
a  material  gain.  Values  were  well  main- 
tained in  the  non-metallic  class,  in 
some  instances  even  advanced,  but  in  the 
metallic  list  a  decided  downward  ten- 
dency was  exhibited;  hence  the  aggre- 
gate value  of  the  one  class  of  pro- 
ducts was  greater  and  of  the  other 
smaller  than  it  would  have  been  were 
the  comparison  made  on  the'  basis  of 
prices  prevailing  in  1902. 

Tlie  total  output  footed  up  to  a  value 
of  $12,870,593,  the  reduction  as  com- 
pared with  the  previous  year  being 
about  4  per  cent.  The  chief  decreases  in 
the  metallic  production  were  in  iron  oro 
and  steel,  the  greater  part  of  the  shrink- 
age being  accounted  for  by  the  paraly- 
sis Ihat  fell  on  the  Sault  Ste.  Marie 
industries,  involving  as  it  did  the  clos- 
ing of  the  Helen  iron  mine,  from  which 
the  great  bulk  of  the  iron  ore  raised 
during  the  last  four  years  in  Ontario 
lias  come,  as  well  as  the  stoppage  of 
the  Algoma  Steel  Works.  A  diminu- 
tion in  the  yield  of  the  precious  metals 
and  a  smaller  output  of  pig  iron,  also 
contributed  to  the  result.  On  the  other 
hand,  1903  was  the  record  year  in  nickel 
and  copper,  the  production  of  which, 
both  in  quantity  and  value,  considerably 
exceeded  that  for  1JK)2,  or  any  previous 
twelvemonth.  When  the  increased  facil- 
ities for  mining  and  treating  the 
nickel-copper  ores  of  the  Sudbury  dis- 
trict now  being  provided  come  into  full 
operation,  the  output  from  this  field 
will  doubtless  sliow  still  further  ad- 
vance. 

1  M. 


The  most  notable  increase  among 
non-metallic  substances  was  exhibited  by 
petroleum,  where,  owing  to  higher 
prices,  a  considerably  smaller  yield 
brought  a  much  larger  return.  Slight 
fluctuations  were  shown  by  some  of  the 
other  articles  of  staple  production,  such 
as  salt,  lime,  stone  and  brick,  but  on 
the  whole  the  important  industries  con- 
cerned with  these  materials  have  im- 
proved their  position  during  the  year  in 
the  matter  of  prices,  and  have  held  their 
ground  in  point  of  production.  Port- 
land cement  also  took  a  long  stride  for- 
ward during  the  year;  indeed,  few  pro- 
ducts can  show  so  consistent  and  rapid 
a  rate  of  increase  from  the  time  of  its 
tirst  appearance  in  the  list.  Among  the 
other  branches  of  the  mineral  industry 
represented  in  the  non-metallic  class, 
there  are  a  number  which  present  un- 
mistakable signs  of  growth,  and  which 
bid  fair  to  rise  to  a  much  higher  place 
m  the  extent  and  value  of  their  pro- 
ducts. Corundum,  feldspar,  iron  pyrites, 
and  calcium  carbide  are  all  undergoing 
favorable  development.  Mica  has  step- 
ped well  forward,  and  Ontario,  along 
with  her  sister  Province  of  Quebec,  now 
ranks  as  the  principal  producer  of  the 
phlogopite  or  "amber"  mica,  so  desir- 
able in  the  manufacture  of  electrical  ap- 
paratus. 

Just  before  the  snow  fell  in  Xovember 
last,  some  remarkable  discoveries  of 
nickel,  cobalt,  arsenic  and  silver  ores 
were  announced  from  a  point  in  the 
unsurveyed  territory  along  the  line  of 
the  Temiskaming  and  Northern  On- 
tario railway,  south  of  the  township  of 
Bucke,  and  Prof.  Miller,  Provincial 
Cieologist,  was  at  once  instructed  to 
make   an   examination   of   the   deposits. 
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In  the  few  days  at  his  disposal  b^(or& 
the  coming  of  winter,  which  put^^n  ^d 
to    exploration,     Mr.    Miller   asc^dtein- 
ed    beyond   doubt   that   the  -dlaQoVeries 
were  very  rich     as  well  inj.uqique     in 
character.    In  a  slate  j^or  slate- breccia 
formation,  and  withixr.a.skort  distance 
of  one  another,  Bom^*^ur  veins   were 
found,   carrying   coitf|Kmnds   of   arsenic, 
cobalt  and  niokel  In 'the  form  of  smal- 
tite  and  nii^colite,  and  in  some  of  the 
veins  abuiAi^f)ce*  of  native  silver.    Time 
did  not*.p^flnIt   of   extensive   examina- 
tions l$eipg*made,  so  that  it  is  yet  un- 
certain, whether  the  deposits  are  isolated 
ijr%oe<fufrence,     or   whether     others   of 
*.sfibllar  character  are  likely  to  be  found. 
*U'he  areas  occupied  by  the  slate  or  slate- 
breccia  are,  however,     widespread  and 
numerous,  and  there  appears  to  be     no 
reason   why   the   ore  bodies   should   be 
confined  to  one  small  corner.     The  dis- 
coveries were  made  by  men  engaged  in 
constructing  the  line  of  the  Government 
railway,  the  railway,  indeed,  being  lo- 
cated almost  directly  over  one  of  the  de- 
posits, and  they  well  illustrate  the  possi- 
bilities of  the  northern  regions  of     the 
i*rovince,  where  so  much  wealth  doubt- 
less yet  lies  concealed,  as  well   as   the 
propriety  of  prospecting     every  square 
mile  of  the  so-called     Huronian  forma- 
tions.   A  fuller  account  of  these  discov- 
eries,  with     analyses     of    the    ores,   is 
given     in   this  volume     by  Mr.   Miller. 
The  richness  of  the  finds  and  the  possi- 
bility of     the     occurrence     of  another 
nickel  field  within  the  boundaries  of  the 
Frovince    led    to   the   withdrawal    of   a 
belt  or  tract  of  land  ten  miles  in  width 
on  either  side  of  the  railway  from  the 


northern  boundary  of  the  township  of 
VVidditield  to  the  town  of  New  Liskeard, 
by  Order  in  Council  dated  11th  Novem- 
ber 1903,  to  the  end  that  such  steps 
might  be  taken  as  were  required  by  the 
public  interest.  On  6th  April  1904  the 
Order  in  Council  was  rescinded,  and  it 
was  provided  that  mining  locdtions  with- 
in the  above  belt  should  not  exceed  40 
acres  in  area,  and  that  no  applicant 
should  be  entitled  to  more  than  three 
such  locations  in  any  one  caleifdar  year. 
Part  of  the  belt  lies  within  the  Tema- 
gami  Forest  Reserve,  and  to  this  por- 
tion the  Forest  Reserve  regulations  will 
also  apply.  Among  other  things,  these 
regulations  require  any  one  wishing  to 
prospect  for  minerals  in  a  Forest  Re- 
serve to  take  out  a  license  costing  $10 
per  annum,  and  they  also  make  pro- 
vision for  the  careful  protection  of  the 
pine  and  other  timber. 

Prospecting  for  minerals,  especially 
for  iron  ores,  was  active  during  the  ex- 
ploring season  of  1903.  Much  work  waa 
done  on  the  various  iron  "ranges"  of  the 
north,  and  the  extension  of  railway  fa- 
cilities into  the  Temagami  region  is 
likely  to  lead  to  the  systematic  testing 
of  some  of  the  enormous  outcroppings 
of  banded  ore  in  that  region  as  soon 
as  drilling  plants  and  other  necessary 
appliances  can  be  taken  in. 

in  the  following  schedule  are  given 
the  output  and  value  of  the  various 
minerals  and  mineral  products  in  the 
Frovince  for  1903,  as  well  as  the  num- 
ber of  workmen  and  amount  of  wages 
paid  in  the  mining  or  treatment  of  each 
product  : 


Summary  of  Mineral  Prodtsctton 


I*rtMliK't. 


Quantity. 


Vnhu'. 


Kmi»lnyi'i' 
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Mctam.ic: 

Gold oz.               10.3S.S  ISM.ajiJ 

Silver *•                  1«.6««  ^-^^ 

CopiKT tons.  '             ft.iWl  7Hi.?2<; ) 

Xickol          "                    «».*W  2.499.0«W)' 

ironOro*        "                 20S.ir>l  AnO.OW 

PiK  Inm'           "                «".OCM  l.4yi,r)9<)) 

Steel          '*                   1-V21W  3W.;VS0) 

Pig  Lead •*      '                 '-i^'>  l.'^JO 

MolylKleiiite "                        «•'»  J -j^Jj' 

Zinc  Ore "                    l.l-»0  17.(KX) 

r>.r.7s.«»2<J 
Less  value  Ontario  ore  sinelte*!  int<»  piK  iron,  and  pig 

iron  (•onverte<l  int<»  Meel • 4l{i>.;V>4 

Net  meUiUic  pniilnctlon :).242.r>7r) 

NoN-MhrTAi.i.K- : 

Actinolite tons.                  .ViO  l.«i">() 

Awenie "                      •^'>^  ^'^'•i'^\ 

Tile  drain No.          1K.-200.000  2-27.(MK)) 

Brick,  common "          2»0,(IO(>.000  IJaW.IW  • 

••      imving "              8.7S8.8(M)  -I.VJkk) 

"      pH'Swd  and  terra  cotta "            23.702.610  21S..VH) 

Building  an<l  cni.*!lu»<l  stone h4'>.0U0 

Carbide  of  calcium    ton.s.               2.ri07  14-I.000 


AW 
•.\2 

\.\M 
(V2-2 

•JO 

■2h 


•j.'»«;i 


•J4 

x.li:? 

•207 
1.27(» 


•J4.'>.41»0 
'<.W»0 

S72:Mr2. 

itw;,4">7 

•j.H:i.t»2S 

:>.iHy 

7.1M 
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Summary  of  Mmeral  Prodtsction — Continued 


PnKhiot.  Quantity. 


V»iluo. 
8 


Emploveos.    Wages. 


XoN-METAi.Mf — ('oiitiimcd 

Coinont.  natural  nx-k bbl.  s«^..">49 

Portland "  r/J-Vii^) 

Corundum,  grain  tons.  M'.* 

cobbed    '•  270 

Feldspar "  lo.'jyt* 

Graphite '•  4.40(i 

Gypsum* *•  4,520 

Iron  pvrites "  7.4r)9 

Lime : bush .  3.400,000 

Mica tons.  94H 

Natural  gaa  

Peat  fuel tons.  1.100 

Petroleum imp.  gals.  lt>.040.XJ« 

Illuminating  oil ••  7.0lMi.073 

Lubricating  oil "  2.f)14.313 

Benzine  and  naphtha "  832,153  ■ 

Gas  and  fuel  oils  and  tar "  1.96W.172 

Paraffin  wax  and  candles lbs.  2,673.806  J 

Potterv   

Salt  .  .* tons.  58.274 

Sewer  pi^w 

Tale tons.  920 


69.319 

1.1H2.7W 

.S4.<H)0| 

2.700)' 

20.(H6 

20.(k^« 

7.910 

21.693 

520.000 

102.205 

196..')35 

3.300 


Total  non-metallic  production 
Add  metallic  production   


1.58(>.671(1) 


ItiO.OOO 

:^88,097 

199,971 

2.<V25 

87.628,018 
5.242.575 


74 
7X0 

1S6 

51 

63 

19 

39 

725 

1(^ 

138 

12 
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150 
208 
101 

8 


7,697 
2.961 


20.750 
3<i8.504 

106.332 

14.089 
21.578 

4.325 

16,327 

193,500 

45.3»4 

79,945 

4,000 


165.700 


57.000 

87.995 

46.486 

1.275 


2.633.386 
1,589.000 


Total  production $12,870,593 


10,(V>8        4.222.386 


(1)  Value  of  refined  products  and  of 
crude  oil  (2,176,090  imp.  gals.)  used  for 
fuel  and  gas-making,  etc. 

A  comparison  of  the  foregoing  table 
with  the  one  for  1893,  ten  years  ago, 
reveals  not  only  a  large  gain  in  the' 
total  value  of  production,  amounting  to 
$tt,74U,840,  or  upwards  of  100  per  cent., 
but  also  a  decided  increase  in  the  num- 
ber and  range  of  the  minerals  and  min- 
eral substances  produced.  The  follow- 
ing articles  not  appearing  at  all  on  the 
list  for  1893  figure,  for  the  values  given, 
in  1903  :  Iron  ore  $450,099,  pig  iron 
$1,491,69(5,  steel  $304,580,  molybdenite 
$l,:i75,  lead  $1,500,  zinc  ore  $17,000, 
aetinolite  $1,050,  arsenic  $15,420,  car- 
bide of  calcium  $144,000,  corundum- 
$87,600,  feldspar  $20,046,  graphite  $20,- 
636,  iron  pyrites  $21,693,  talc  $2,625, 
peat  fuel  $3,300,  and  paving  brick 
$45,288.  The  only  minerals  wliich  dis- 
appeared from  production  during  the 
same  period  were  phosphate  of  lime  and 
cobalt,  of  which  $200  worth  and  $9,400 
worth  respectively  were  produced  in 
1893.  The  former  of  these  two  sub- 
stances was  driven  out  by  the  competi- 
tion of  the  lower  grade  but  more  cheap- 
ly mined  phosphate  of  the  southern 
btates,  but  the  recent  finds  along  the 
Temiskaming  and  Northern  Ontario 
railway  are  likely  to  restore  cobalt 
ores  to  the  list  of  products,  probably  in 
increased  quantity  and  value.  The  yield 
in  1893  was  from  the  nickel-copper  ores 
of  the  Dominion  Mineral  Company's 
mines. 


The  progress  of  the  mineral  industry 
during  the  last  five  years  may  be  traced 
by  means  of  the  table  on  page  4,  from 
which  it  will  be  seen  that  the  value  of 
the  metallic  output  rose  from  $2,055,- 
592  in  1899  to  $6,242,575  in  1903,  of  non- 
metallic  materials  from  $6,361,081  to 
$7,028,018,  and  of  the  total  from  $8,416,- 
673  to  $12,870^)93,  the  aggregate  gain 
during  the  five-year  period  being  53  per 
cent. 

Gold  and  Silver 

The  output  of  gold  for  1903,  as  re- 
turned to  the  Bureau  of  Mines,  was 
10,383  ounces  of  bullion  worth  $188,- 
03(i,  a  considerable  decrease  from  tlie 
yield  for  1902,  when  it  was  13,625 
ounces  valued  at  $229,828.  The  pro- 
duct of  the  gold  mines  of  the  Province 
has,  in  fact,  been  growing  less  year  by 
year  since  1899,  when  at  the  sum  of 
$424,568  it  reached  the  highest  point 
vet  recorded. 

The  causes  for  this  continued  decline 
are  various,  and  allusion  has  been  made 
to  them  in  previous  reports.  The  gold 
ores  of  Ontario  are  in  the  main,  so  far 
as  yet  proven,  low-grade  in  character, 
and  to  be  made  to  yield  a  profit  must 
be  worked  on  a  considerable  scalo,  and 
by  companies  with  sufficient  capital  and 
confidence  to  expend  large  sums  of  money 
in  thoroughly  proving  and  developing 
their  properties  before  looking  for  large 
returns.  The  bane  of  gold-mining  in  the 
Province  has  been  the  excessive  haste  of 
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Mineral  Production  1899  tn  1903 


Product. 


1899 


1900 


1901 


1902 


1903 


Metallic  : 


Gold 

SUver 

Copper 

Nickel  

Iron  Ore 

Pig  Iron 

Steel 

Pig  Lead  . . . . 
Molybdenite 
Zinc  Ore  .... 


41M.568 
65,575 

176.287 

526,104 
30.951 

808,157 


297.861 
96.367 
319,681 
756.626 
111.805 
936.066 
46,380 


244.443 
84,830 

589.080 
1.859,970 

174.428 
1,701,703 

347.280 


Less  value  Ontario  ore  smeltoil  into  pig  iron, 
and  pig  iron  converted  into  steel 


24,000 


500 


15,000 


2.055.592    ,    2,565.286        5.016,7*4 


Non-Metallk; 


Actinolite 

Arsenic 

Brick,  common 

paving 

presKed  and  terra  cotta 
Building  and  cniKhed  stone  . . 

Carbide  of  calcium  

Cement,  natural  rock 

Portland 

Corundum  

Feldspar 

Graphite 

GypHum 

Iron  pyrites  . . . .' 

Lime 

Mica  

Natural  ga.s 

Peat  fuel 

Petroleum  products 

Pottery 

Salt 


4.842 

1.313,750 

42,550 

105.000 

667,532 

74,680 

117,039 

444.227 


16.179 
16,512 


22,?2o 

1.379.590 

26,950 

114.419 

650.342 

60,:)00 

99.994 

598,021 

6.000 

5.000 

27,030 

18,050 


535,000 

38.000 

440.904 


544.000 

91.750 

392.H23 


3,12«; 

41.677 
1.530.460 

37.000 
104.894 
850.000 
1(W,792 
107.625 
563.255 

53.115 
6.375 

20,000 

13.400 

17.500 
550.000 

39.7H0 
342. 1S3 


Sewer  pipe 

Talc 

Tile,  drain 


1.747.352 
101,000 
317.412 
188.856 
500 
240.246 


l.H4i9.W5 
157.449 
324,477 
130.635 
5,000 
209.7:5S 


Total  non-metallic  production 6.361.081        6.733.33H 

Add  metallic  production 2.a55,592        2.5«m.2X6 


1,467,940 
193.950 
323.av< 
147.948 
1,400 
•231.374 

6.814.352 
5.010.7:^ 


Total  production 8.416.673 


229.828 
58,000 

680.283 
2,210.961 

518,445 
1,683.051 
1.610.031 


400 
11.500 


7.002,499 
745,000 


Total  metallic  production 2,a55,592        2,565.286        5.016.7^        6.257,499 


6,150 

48.000 

1,411.000 

42.000 

144,171 

1.020.000 

89,420 

50.795 

916.221 

83.871 

12.875 

17.868 

19.149 

14.99:{ 

617.000 

102,500 

199.2:iS 


1.431.a">4 
171.315 
314.620 
191.965 
y3() 
I99.00t> 

7,1:«.13'> 
6.2.'>7.499 


9.298.624        11.831.081)       13.391  .<i34 


188,03(> 

8,949 

716.  ?2<; 

2,499,068 

450,099 

1,491.696 

801,580 

1.500 

1,275 

17,000 

5.678,929 

436,354 

5.242,575 


1,650 

15.4-20 

1.561,700 

45.288 

218,550 

84,5.000 

444.000 

69.319 

1,182.799 

87,600 

'20.046 

20.636 

7.910 

21,693 

520.000 

102.205 

19(i.535 

3.300 

1.586,674 

160.000 

388,097 

199.971 

2,6-25 

•227,000 

7.628.018 
5,-242,575 

12.870.593 


many  engaged  in  it  to  produce  bullion, 
the  effort  to  do  so  leading  them  to  lay 
out  their  capital  upon  stamp  mills  and 
works  above  ground  before  sinking  on 
their  veins  and  demonstrating  by  drifts 
and  levels  that  the  values  contained  in 
the  lode  warranted  the  erection  of  a 
surface  plant.  Time  and  again  funds 
have  been  exhausted  before  the  exist- 
ence of  payable  ore  bodies  was  either 
proven  or  disproven,  and  discouraged 
shareirolders  have  refused  to  make  fur- 
ther contributions  towards  what  ap- 
peared to  be  a  doubtful  or  hopeless 
cause.  Had  the  natiyal  and  legitimate 
course  been  adopted  of  blocking  out  ore 
reserves  before  putting  up  expensive 
surface  plants,  not  so  many  decaying 
Rtamp  mills  would  now  be  disfiguring  the 
gold  districts  of  w^estern  Ontario,  and 
those  districts  would  be  in  better  re- 
pute. 


Want  of  judgment,  and,  in  some 
cases,  want  of  honesty,  on  the  part  of 
promoters  and  directors,  as  well  as 
lack  of  competent  and  experienced  man- 
agement, haye  also  contributed  to  the 
failure.  There  is  good  ground  for  be- 
lieving that  the  free-milling  ores  of  this 
Province,  offering  as  they  do  no  special 
(lilliculties  of  treatment,  will  yet  be 
mined  and  crushed  at  a  profit  by  com- 
panies whose  operations  are  superin- 
tended by  men  of  skill,  experience  and 
technical   training. 

The  producing  mines  of  last  year  were 
the  Grace,  Michipicoton  district,  owned 
by  the  Algoma  Commercial  Company; 
tlie  Big  Master  and  the  Twentieth  Cen- 
turv,  both  in  the  Manitou  district,  the 
former  the  property  of  the  Interstate 
Consolidated  Mineral  Company,  and  the 
latter  of  the  Twentieth  Century  Mining 
Company;    and   the   Atlas  and   Belmont 
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mines  in  the  Hastings  county  gold  field 
of  eastern  Ontario.  Other  properties 
were  worked  on  a  small  scale,  but  with 
the  exception  of  the  Northern  Light 
Mines  Company,  on  Eagle  lake,  none 
turned  out  any  bullion,  tne  operations 
being  confined  to  preliminary  prospect- 
ing. 

Following  are  statistics  of  the  gold- 
mining  industry  from  1899  to  1903,  in- 
clusive : 


the  trifiing  quantity  found  associated 
with  the  gold  in  ores  worked  for  that 
metal — from  the  Animikie  formation  of 
the  northwestern  shore  of  Lake  Su- 
perior. Here  was  situated  the  famous 
Silver  Islet  mine,  where  from  a  tiny 
rock  projecting  above  the  waters  of 
that  lake  was  raised  silver  ore  aggre- 
gating in  value  some  $3^00,000,  and  on 
the  main  land  were  worked  the  rich  de- 
posits of  Kabbit  Mountain,  the  Badger, 


Gold  Mining  1899  to  $903 


SohediiUr. 


1«99 


1900 


1901 


1902 


190a 


Mines  worked No. 

Ore  treated tons. 

Gold  product oz. 

(Jold  value $ 

Men  above  ground No. 

•*   under  ground •♦ 

Wages  paid $ 


15 

59.fiir) 

27.594 

424..VW 

307 

850 

324,024 


18 

46,r)is 

18,7«i7 

297,S()1 

412 

338 


11 

54,330 

14,293 

244,443 

3a5 

288 


20 

48,544 

13.625 

229,828 

311 

3'C> 


19 

32,347 

10,383 

188.036 

243 

250 


a50,694   287,409  !  ^43.9^  ;  245,490 


Tbe  St.  Anthony  Reef  mine,  on  Stur- 
geon lake,  north  of  Ignace  station  on 
the  Canadian  Pacific  railway,  is  beingt 
equipped  with  a  lO-stamp  mill,  formerly 
on  the  Golden  Star,  which  was  taken 
in  over  the  ice  during  the  past  win- 
ter, and  is  expected  to  be  in  operation 
early  in  the  siunmer  of  1904.  On  A  L 
282  or  the  Sunbeam  mine,  a  mill  is  also 
to  be  erected,  careful  development  work 
carried  on  for  some  time  havinj?,  in  the 
opinion  of  those  interested,  shown  that 
the  mine  will  be  a  paying  one. 

A  find  of  free  gold  on  lot  5  in  the 
first  concession  of  the  township  of 
iShakespeare,  not  far  from  Webbwood 
station  on  the  Snult  branch  of  the 
Canadian  Pacific  railway,  caused  much 
local  excitement  on  account  of  the  rich 


Beaver,  Silver  'Mountain  and  other 
mines.  When  silver  fell  from  its  high 
estate  to  50  or  55  cents  an  ounce,  these 
mines  for  the  most  part  went  out  of 
commission,  but  one  or  two  were  suf- 
ficiently high  in  grade  to  warrant  their 
operation,  even  at  the  reduced  value  of 
their  product.  For  several  years.  West 
End  Silver  Mountain  mine  has  been 
producing  annually  about  $70,000  worth 
of  silver,  but  early  in  1903  a  serious 
tire  occurred,  which  burned  down  the 
shaft  and  power  houses  and  otherwise 
injured  the  property,  bringing  opera- 
tions to  a  close.  The  production  of 
silver  in  1903  consequently  fell  to  the 
lowest  point  reached  since  1897. 

'J'hc   statistics   of   silver  raining   from 
1899  to  1903  arc  as  follows  : 


Silver  Mining  $899  to  $903 


Schedule'. 


Ore  rai.Ncd tons. 

On*  Ntanipcd •• 

Bullion  i)rodiict oz. 

Value  of  bullion $ 

Men  above  ground No, 

*•   below  f^round •• 

Wages  paid $ 


1W9 


1900 


1901 


1902 


1903 


H.OOO 

ri.-TOo 

11.000 

6.2r»0 

8.400 

H.OOO 

«.000 

7.ry)0 

6.250 

3.8IK) 

10.j,4<;7 

HW).(;i2 

1M.4(K)  . 

9<>.(i('>(» 

16.6HH 

65,.")7r> 

9C>.;Vi7 

M.KW 

5S.000 

8.949 

n\ 

20 

:<o 

•2r> 

12 

17 

:^o 

3'> 

2:> 

•20 

29.000 

24.000 

29.:i00 

8«).O0O 

8.000 

and  handsome  specimens  obtamed.  De- 
velopment work  was  at  once  undertaken 
and  has  been  continued  ever  since.  The 
prospects  are  encouraging,  and  the  prop- 
erty is  believed  to  be  valuable. 

All  the  silver  produced  in  Ontario  so 
far    has    come — with    the    exception    of 


Nickel  and  Copper 

In  nickel,  which  may  be  called  the 
distinctive  metal  of  Ontario,  the  pro- 
duction of  the  past  year  reached  the 
highest  point  yet  recorded.  The  out- 
put for  several  ^eax^  ^oi^  \v«a  \^«^  Va.- 
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creasing  at  an  accelerated  rate,  the 
quantity  produced  in  1903  being  nearly 
double  that  for  1000.  In  value  the  ad- 
vance has  been  even  more  decided,  the 
product  in  1903  being  worth  more  than 
three  times  the  product  in  1900.  To 
tile  superior  richness  of  the  ores  now 
raised  by  the  Canadian  Copper  Com- 
pany, which  come  chiefly  from  the 
Creighton  mine,  as  compared  with  the 
lower  grade  ores  of  the  Evans,  Stobie 
and  other  deposits  formerly  worked,  the 
marked  increase  in  the  amount  of  nickel 
raised  is  probably  in  large  part  due; 
wbiie  the  enhanced  value  arises  from 
the  fact  that  the  nickel-copper 
mattes  are  now  and  for  the  past  three 
years  have  been  brought  to  a  much 
higher  metallic  content  than  formerly, 
thus  conferring  a  greater  value  per 
pound  upon  the  metals  contained.  The 
mines  of  the  Sudbury  district  are  now 
disputing  with  the  deposits  of  New  Cal- 
edonia the  position  of  pre-eminence  a.s 
a  source'  of  nickel,  and  although  there 
is  much  variety  in  the  statistics  given 
of  the  Xew  C.'aledonian  production  (2)  it 
is  evi<lont  that  the  present  rate  of  growth 
in  the  output  of  Ontario  will  soon  give 
this  Province  the  supremacy,  if  it  has 
not  already  attained  it. 

The  nickel  contents  of  the  mattes  pro- 
duced by  the  operating  companies  in 
1903,  namely,  the  Canadian  Copper 
Company,  the  Mond  Nickel  Company, 
and  the  Lake  Superior  Power  Company. 
Aggregated   6,998   tons     in   weight   and 


(2)  For  instance,  the  amount  of  nickel 
refined  from  New  Caledonia  ores  in 
1901  Is  given  by  Annalcs  des  Mines 
(whose  figures  are  adopted  by  The  Min- 
eral Industry)  as  6,202  metric  tons,  whib.* 
Metallurgfsche  Gesellschaft.  A.  G..  places 
it  at  5,210  metric  tons.  The  last-men- 
tioned authority  credits  New  Caledonia 
with  an  output  of  3,020  metric  tons  in 
1902,  and  Canada  with  4.715  tons.  Appar- 
ently, however,  this  authority  takes  no 
account  of  the  product  of  Canadian 
matte  refined  In  England.  The  nickel 
contents  of  the  ore  exported  from  New 
Caledonia  In  1902  Is  given  by  Annales  dos 
Mines  as  7.045  metric  tons.  As  Its  own 
tables  show,  the  latter  quantity  for  a 
succession  of  years  Is  Invariably  much 
in  excess  of  the  quantity  of  nickel  actu- 
ally recovered. 


$2,499,068  in  value,  being  in  excess  of 
the  production  of  1902  by  IjOd'i  tons 
Jn  weight  and  $288,107  in  value.  The 
quantity  of  ore  raised  from  the  mines 
was  much  less  than  in  1902,  being 
152,940  tons,  as  compared  with  200,538 
tons,  but  the  quantity  smelted  showeii 
comparatively  little  reduction,  since 
there  was  put  through  the  furnaces 
214,308  tons,  as  against  233,388  tons 
last  year. 

Both  the  Canadian  Copper  Company 
and  the  Mond  Nickel  Company  smelted 
considerably  more  ore  than  they  raised, 
drawing  on  their  reserves  in  the  roast 
heaps,  where  ore  may  rest  for  several 
months  during  and  subsequent  to  the 
process  of  desulphurization,  before  being 
sent  to  the  smelters.  The  Mond  Com- 
pany confined  its  mining  operations  to 
the  taking  of  some  ore  from  a  prop- 
erty held  under  option,  and  having  run 
all  the  roasted  ore  on  hand  through  the 
smelter,  it  ceased  operations  for  the 
time  being.  Neither  was  the  raising  of 
ore  pushed  last  year  by  the  Canadian 
Copper  Company,  whose  energies  and 
labor  were  largely'  occupied  with  *the 
extensive  overhauling  and  re-modelling 
of  the  smelting  plant,  which  has  been 
going  on  for  upwards  of  a  year.  It  is 
expected  that  the  new  works,  which 
will  produce  beHsemer  matte,  will  le 
ready  for  operation  by  May  or  June, 
1904.  Early  in  March  of  the  present 
year  (1904)  the  Ontario  Smelting 
Works,  in  which  the  Canadian  Copper 
Company's  low  grade  mattes  were  re- 
treated and  enriched,  were  consumed  by 
tire,  and  the  company  leased  the  con- 
verting plant  at  V'ictoria  Mines  in 
which  to  bessemerize  its  mattes.  The 
mines  and  smelter  of  the  Lake  Superior 
Power  Company  were  closed  down  early 
in  1903,  as  a  result  of  the  financial  dif- 
ficulties in  which  this  and  the  other 
Clergue  companies  became  involved.  It 
is  understood  that  there  is  a  consider- 
able stock  of  ordinary  or  low-grade 
matte  in  stock  at  the  Gertrude  smelter. 

The  schedule  which  follows  shows  the 
progress  of  the  nickel-copper  rnininjr 
and  smelting  industry  dnriii":  the  last 
five  vears  : 


Nickel-Coppcf  Mining  1899  to  J903 


SchtHhiU'. 


1H99 


11K)U 


IIHH 


\'.Hr2 


VM) 


Ore  ni'xsei} ton>  20:*.11h 

Ore  snu'ltt«<l •  171.2:^<) 

Ordinary  mat  to  I 'nxhicMKi ••  IP-loi* 

HlKh-STrinU' inatto  i»nHlu<»c<l KHi 

Nickel  conU'iits •  2.s7i» 

C]!opiMT  conlonts "  2.S8I 

ValiU' of  nickrl   ?  526.101 

VahuMif  copjKT "  17f».2:*» 

Wrrcs  paid •  443.S71) 

Men  eniploycil  No,  S3t» 


•jn;.  ♦•.'.».'> 

:i2«;.«»i:> 

2«l«.».'»:i*< 

IVi.aiO 

211. '.MiO 

27«i.:i'«t 

2:«.:;s.s 

22(».M7 

'*:i:xn\ 

2".».r»ss 

•J  1. ♦•.'.'! 

:^).4iri 

112 

I  :>..">  ir. 

i:i.:«_' 

14.41«) 

S,.'M() 

4. Ml 

.'i.«.«j.'> 

♦;.«>;« 

:j.:iiHi 

4.1  ".'7 

t.oiw; 

I.(XI5 

't'Mi.tY2i'* 

l.s.'>'».«.>7(» 

2.2lo.'.»i;i 

2.  iWJ^'iS 

81M.(M 

.VSVI.UM* 

r>if;.7i^{ 

:^<\.t\w 

72S/.»4r» 

i.jM.y.s^^'.* 

s;{."».a'i(» 

7ir..ii7 

1.411 

2.2M 

i.n.'> 

1.277 
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Judging  from  the  above  figures,  the 
percentage  of  nickel  in  the  ore  smelted, 
or  at  any  rate  the  proportion  of  nickel 
recovered  therefrom,  has  increased  ma- 
terially during  the  last  two  years.  In 
1891)  and  1900  the  contents  of  nickel 
in  the  matte  product  was  1.67  per  cent, 
of  the  ore  smelted,  and  in  1901  1.64  per 
<ient.,  while  in  1902  it  rose  to  2.54  per 
cent.,  and  in  1903  to  3.16  per  cent.,  or 
nearly  twice  as  high  as  in  1901.  As 
mentioned  already,  this  enhanced  value 
must  largely  be  set  down  to  the  credit 
01  the  Creighton  mine,  an  extensive 
-body  of  high-grade  ore,  which,  being 
easily  worked  by  quarrying  methods,  is 
now  drawn  upon  by  the  Canadian  Cop- 
per Company  for  the  bulk  of  its  sup- 
plies, other  mines,  though  far  from 
exhausted  but  more  expensive  to  work} 
and  yielding  leaner  ore,  being  held  in 
reserve. 

The  greater  part  of  the  copper  pro- 
duced in  Ontario  is  the  product  of  the 
mckei-copper  mines  of  the  Sudbury  dis- 
trict, but  there  are  also  a  number  of 
non-uickeliferous  copper  properties,  some* 
of  which  are  now  giving  excellent  prom- 
ise of  becoming  large  producers.  Per- 
haps the  foremost  among  these  is  the 
Massey  Station'  mine,  in  the  township 
of  Salter,  where  the  main  shaft  is  now 
-down  to  a  depth  of  nearly  600  feet,  and 
in  the  neighborhood  of  which  are  other 
copper  ore  bodies  undergoing  exploita- 
tion. Other  mines  on  the  north  shore 
of  Lake  Huron  are  the  Rock  Lake  and 
Superior,  and  west  of  Lake  Superior 
the  Tip-top  mine  is  being  developed 
with  promise  of  proving  a  valuable 
property. 

Following  are  statistics  covering  the 
operation  of  these  purely  copper  prop- 
erties during  1903,  with  the  figures  fot 
1902  given  for  purposes  of  comparison: 

G>pper  Mines  1902-3 


Schedule. 


Ore  raised tons. 

Cornier  in  ore,  estimated  " 
V«iiUM'opfK;r  in  ore  "  8 
Concentrates  pnxlueed .tons 

Value  concentrates S 

Workmen  employe<l No. 

Wages  paid  .' S 


1".402 


190:i 


r 
21.S(H) 

'i^,mo 

7'M 

1.32<; 

♦n<..V_H) 

1:«.<)K) 

7'-t)     ! 

2.04X) 

•iS.US'J 

7r).(KK) 

•2^7 

250 

187.Hr)'4 

171.155 

Adding  the  copper  product  from  the 
above  mines  to  that  from  the  copper- 
nickel  mines,  a  total  output  is  obtained 
of  6,331  tons,  valued  at  $716,726. 

Iron  and  Steel 

Compared  with  1902,  the  output  of 
iron  ore  fell  off  conaiderabiy  both  in 
qaBJititjr  And  value,  208,154  tons   worth 


$450,009  being  raised,  as  against  359,288 
tons  worth  $518,445,  the  previous  year. 
Of  the  quantity  raised,  195,504  tons 
were  hematite  and  12,650  tons  magne- 
tite. The  Helen  mine  in  Michipicoton 
being  now  the  main  source  from  which 
Ontario  ore  is  drawn,  the  business  of 
iron  mining  in  the  Province  practically 
came  to  an  end  with  the  stoppage  of 
work  at  that  mine,  before  the  end  of 
the  shipping  season  last  year.  Apart 
from  a  siuall  quantity  of  ore  raised 
from  a  hematite  property  in  Hastings 
county,  the  only  other  mine  in  opera- 
tion during  the  year  was  the  Radnor, 
m  the  township  of  Grattan,  Renfrew 
county,  where  the  Canada  Iron  Furnace 
Company  has  for  two  or  three  yearai 
past  been  developing  a  fair-sized  body 
of  good  magnetic  ore.  The  output  is 
taken  by  rail  to  the  company's  blast  fur- 
naces in  Quebec,  where  it  is  used  with 
a  mixture  of  bog  ore. 

The  fundamental  place  occupied  by 
iron  and  steel  in  the  industrial  fabric 
of  civilization  has  given  rise  to  an  im- 
mense amount  of  exploration  for  fresh 
supplies  of  workable  ore  in  all  regions 
of  the  world  which  are  sufliciently  ac- 
cessible to  the  centres  of  iron  and  steel 
production.  The  anxiety  to  \mcover  new 
sources  of  supply  has  its  root  in  the 
fact  that  present  reserves,  though  un- 
doubtedly large,  are  being  steadily  in- 
vaded, while  each  succeeding  decade,  al- 
most each  succeeding  year,  sees  a  tre- 
mendous increase  in  the  consimiption  of 
iron  and  steel.  The  demand  for  these 
products  is  rising  indeed  almost  in 
geometrical  ratio,  more  and  more  being 
required  per  capita  as  civilization  ad- 
vances and  bripgs  nation  after  nation 
under  its  sway,  as  well  as  in  the  generalj 
progress  of  the  industrial  arts.  The 
necessity  for  new  and  larger  sources  of 
ore  supply  is  therefore  a  pressing  one, 
and  as  it  is  difficult  to  see  how  any 
other  material  can  be  substituted  for 
iron  and  steel,  or,  indeed,  how  these 
can  be  diverted  from  many  uses  in 
which  they  are  not  at  present  employed, 
but  for  which  they  are  well  suited, 
this  necessity  may  almost  be  considered 
bound  up  with  the  prosperity  of  man- 
kind in  general. 

The  command  of  vast  supplies  of  eas- 
ily worked,   conveniently   situated,   and 
high-class  iron  ores,  together  with  sim- 
ilar facilities  in  the  matter  of  coal  and 
coke,  has  placed  the  ironmasters  of  the 
United  States  in  a  position  to  produce 
iron  and  steel  more  cheaply  than  those 
of  most  other  countries,  and  in  conse- 
quence the  development  of  the  iron  in- 
dustry on  this  continent  has  been  more 
rapid     than     in     any     olVi^x     ^^t\.    cA» 
the      world.       TVve     ^SatoNW^,     ^vcW^ 
cularly      in     t\ve     ^\AUft      o\     ^tvSsvv 
gan    and    MmiveftoVa    Vtv    \Xv^    tiotw^ 
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and  the  State  of  Alabama  in  the  south, 
of  good  ores  in  unprecedented  quantity, 
was  what  made  this  development  possi- 
ble, and  indeed  brought  it  about.  But  the 
iron  mines  of  the  Mesabi,  Gogebic  and 
Vermilion  ranges,  and  of  the  Birming- 
ham district,  will  not  for  many  years 
continue  to  withstand  the  increasing 
and  ever-increasing  demands  being 
made  upon  them,  and  far-sighted  men 
are  beginning  to  apprehend  that  serious 
consequences  may  follow  upon  their  de- 
pletion. Kspecially  are  there  grave  ele- 
ments in  the  situation  when  it  is  re- 
alized that  of  the  known  deposits  in  the 
principal  ranges  of  Minnesota  and  Mich- 
igan, about  90  per  cent,  of  the  tonnage 
is  owned  or  controlled  by  one  company, 
the  United  States  Steel  Corporation, 
thus  practically  making  competition 
impossible  and  cutting  off  independent 
producers  from  fresh  ore  when  their 
present  supplies  'are  exhausted.  Two 
things  will  prolong,  perhaps  indefinitely, 
at  any  rate  for  generations  to  come, 
the  life  of  the  iron  business,  and  ward 
off  the  evil  day  when  pig  iron  will  be- 
come scarce  and  consequently  dear.  One 
is  the  resort  by  blast  furnacemen  to 
ores  of  lower  metallic  contents  or  of  in- 
ferior quality,  and  the  other  is  the  dis- 
covery of  new  and  plentiful  sources  of 
high-grade  ore. 

Of  these,  the  latter  remedy  is  the 
one  which  will  probably  be  sought  for 
first,  and  its  pursuit  will  be  assiduous. 
Present  methods  of  producing  iron  and 
steel  in  America  are  in  the  main  based 
upon  and  suited  to  ores  of  good 
quality,  easily  smelted,  and  containing 
as  much  as  60  per  cent,  and  upward  of 
metallic  iron.  Since  the  opening  of  the 
mines  on  the  iron  ranges  of  the  Lake 
Superior  States  ores  of  this  description 
have  been  on  the  market  in  abundance, 
and  ores  of  lower  grade,  either  as  re- 
gards their  percentage  of  ^metallic  iron 
or  tlieir  proportion  of  deleterious  in- 
gredients, have  been  in  little  demand, 
coming  into  play  only  in  seasons  ot 
great  activity  and  high  prices,  when 
the  margin  of  profit  was  sufficiently 
large  to  permit  of  their  being  used. 

In  order  to  retain  the  advantage  of 
employing  ores  high  in  iron,  and  offer- 
ing few  difficulties  of  treatment,  the 
strong  tendency  is  to  search  for  new 
supplies  of  like  quality  to  take  the 
place  of  those  now  being  used  when 
the  point  of  exhaustion  is  reached.  The 
States  of  Michigan,  Minnesota  and 
Wisconsin  have  been  and  arc  now  being 
examined  with  the  utmost  diligence  and 
skill  to  see  whether  it  is  possible  that ' 
nature  has  repeated  the  operations 
which  resuHed  in  the  formation  of  those 
great  ranges  that  have  supplied,  and  will 
j/'et  supply,   J9Q  many  millionB  of   tons 


of  high-class  ore.  The  opinion  of  ex- 
perts is  against  the  probability  of  sim- 
ilar ranges  being  found,  and  the  con- 
clusion has  been  expressed  that  although 
many  bodies  of  ore  yet  undiscovered 
may  be  brought  to  light  within  the 
limits  already  defined,  it  is  not  at  all 
probable  that  extensive  ranges  like  the 
Mesabi,  V'ermilion  or  Gogebic  will  again 
be  found. 

Iron  Ores  of  Ontario 

But  the  forces  which  produced  the 
Minnesota  iron  ranges  were  also  at 
work  in  what  is  now  Ontario  territory. 
The  Mesabi  rocks  have  been  traced 
northward  from  Minnesota,  and  at  vari- 
ous points  .  give  promise  of  containing 
valuable  bodies  of  ore.  On  H\inter*s 
island,  a  short  distance  north  of  the 
international  boundary  line,  recent  ex- 
plorations carried  on  by  Duluth  parties 
have,  it  is  said,  resulted  in  locating 
a  large  deposit  of  first-class  ore,  while- 
at  Loon  lake,  on  the  Canadian  Pacifio 
railw^ay,  the  diamond  drill  has  pene- 
trated a  flat-lying  body  of  first-class 
hematite  of  considerable  dimensions,  also^ 
enclosed  in  rocks  typically  Mesabi  in 
their  character.  There  is  a  large  ex- 
tension of  Animikie  rocks,  considered 
to  be  the  equivalent  of  those  of  the- 
Mesabi  range,  stretching  from  Gunflint 
lake  on  the  boundary  between  Minne- 
sota and  Ontario,  in  a  northeasterly  di- 
rection to  a  point  on  Lake  Superior 
east  of  Port  Arthur,  and  in  this  area, 
it  is  probable  that  other  important  de- 
posits will  be  found.  The  iron  range 
which  has  within  the  last  two  or  three 
years  been  located  in  and  west  of  the 
township  of  Hutton,  northwest  of  lake 
Walinapitae,  and  in  which  at  least  one 
large  body  of  magnetic  ore  has  been 
discovered,  differs  in  some  of  its  char- 
acteristics from  the  Vermilion  iron- 
bearing  series  of  Minnesota,  its  nearest 
prototj'pe  south  of  the  line,"  and  its 
geology  has  not  yet  been  fully  worked 
out.  Its  importance,  however,  is  great, 
since  the  deposit  referred  to  is  believed 
to  be  of  large  size  and  to  contain  much, 
ore  of  good  quality.  The  iron  formation 
showing  banded  magnetite  in  huge  out- 
croppings  on  the  northeast  arm  of  lake 
Temagami  and  elsewhere  in  the  neigh- 
borhood of  that  lake  appears  to  be  also- 
of  the  Vermilion  type,  resembling  the 
latter  more  nearly  than  does  the  Hutton 
or  Moose  Mountain  range,  though  differ- 
ing also  in  being,  like  the  latter,  associat- 
ed with  parellel  bands  of  pyritiferou* 
rock.  Magnetic  surveys  of  certain  of 
the  locations  on  the  northeast  arm  have 
been  made,  and  if  this  method  of  exam- 
ination can  be  depended  upon,  there  is 
an  immense  amount  of  ore  in  the  de- 
posit, the   only  point   remaining   to    be 
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proven  being  whether  there  is  concen- 
tration of  ore  in  depth,  so  as  to  get  rid 
of  the  intermixture  of  silica  or  jasper 
so  prominent  on  the  surface.  It  is  the 
intention  of  the  owners  to  further  pros- 
pect the  locations  during  the  present 
season,  preliminary  to  putting  on  a  dia- 
mond drill  when  the  same  can  be  taken 
in  on  the  Government  railway  now  being 
bunt  past  the  eastern  end  of  the 
range. 

There  are  many  other  districts  of  On- 
tario, which  need  not  here  be  enumerat- 
ed, nignly  promismg  to  the  searcher 
for  iron  ore  (3), not  the  least  hopeful  be- 
ing some  regions  lying  near  the  Hudson 
i(ay  watershed  now  almost  inaccessible, 
but  which  will  be  brought  within  reach 
by  the  building  of  the  Grand  Trunk  Pa- 
cific railway,  and  the  projected  exten-* 
sion  of  the  Temiskaming  and  Northern 
Ontario  railway.  The  large  deposit  of 
carbonate  of  iron,  or  /spathic  ore,  at 
Grand  Kapids,  on  the  Mattagami  river, 
referred  to  by  Dr.  Kobert  Bell  in  the 
Keport  of  the  Geological  Survey  for 
1875-6,  and  described  in  greater  detail 
in  the  present  volume  by  Mr.  J.  M. 
Bell;  the  iron  range  near  Round  lake 
on  the  Blanche  river,  which  has  not  yet} 
been  reported  upon,  but  which  from 
the  specimens  brought  out  appears  to 
contain  both  specular  ore  and  magne- 
tite, and  the  banded  hematite  and  mag- 
netite ranges  near  Flying  Post,  on  the 
Ground  Hog  river,  are  some  of  the 
localities  w^hich  merit  closer  investiga* 
tion,  and  no  doubt  will  receive  it  when 
better  means  of  communication  and 
transportation  are  provided. 

The  potential  resources  of  Ontario  in 
iron  ore  have  been  greatly  extended 
within  the  last  five  years  by  the  discov- 
ery of  the  following  iron  ranges  situ- 
ated in  widely  separated  portions  of  the 
Province:  the  Michipicoton  range  in 
the  Michipicoton  Mining  Division,  east 
shore  of  Lake  Superior,  containing  tho 
Helen,  Josephine,  Frances  and  Brant 
Lake  hematite  deposits;  the  Hutton  or 
Moose  Mduntain  range  northwest  of 
lake  Wahnapitae,  where  the  ore  is  mag- 
netic; the  lake  Temagami  ranges,  in- 
cluding those  on  the  northeast  arm, 
Vermilion,  Iron  and  Ko-ko-ko  lakes, 
where  the  outcroppings  are  chief- 
ly of  magnetite  banded  with  jas- 
per, but  which  also  show  a  little  hema- 
tite; the  flying  Post  or  Ground  Hog 
river  ranges  of  banded  magnetite  and 
hematite;  the  banded  hematite  belt  of 
Black  Sturgeon  lake,  southwest  of  lake 
^'ipigon,  and  the  extensive  range  of  in- 


(3)  For  a  fuller  account  see  Iron 
Ranges  of  Northern  Ontario,  12th  Rep. 
Bur.  Mines,  p.  804,  etc. 


terbanded  hematite  and  jasper  stretch- 
ing, with  some  interruptions,  from  the 
east  shore  of  lake  Nipigon  to  Little 
Long  lake,  a  distance  of  some  70  miles, 
the  western  and  eastern  terminations  of 
which  on  Nipigon  and  Little  Long 
lakes  respectively  have  long  been 
known.  ^ 

-Of  workable  bodies  of  ore  during  the 
same  period  there  have  been  discovered, 
in  Michipicoton,  the  Helen,  Josephine 
and  I'laiices  mines,  the  first  of  which 
has  up  to  the  end  of  1903  produced 
about  900,000  tons  of  good  ore;  the 
Loon  lake  deposit,  which  though  taken 
up  many  years  ago  was  never  actually 
proven  to  exist  until  1902;  the  large, 
though  lean,  deposits  of  the  Mattawin 
range;  and  the  ore  body  on  Hunter's 
island  already  referred  to,  all  of  which 
are  of  hematite;  also  the  Hutton  town- 
ship deposit,  which  is  magnetite.  In 
addition  to  these,  masses  of  excellent 
magnetic  ore  have  been  found  at  the( 
Kadnor  mine,  Renfrew  county,  and  in 
the  township  of  Mayo,  in  the  county  of 
Hastings.  It  is  evident  therefore  that 
the  work  of  proving  the  iron  ore  wealth 
of  the  Province  is  proceeding  with  con- 
siderable speed,  and  that  there  is  yet 
not  only  favorable  ground  for  very 
many  more  deposits,  but  good  reason 
lor   believing   that  they  exist. 

When  the  time  arrives  for  the  utiliza- 
tion of  iron  ores  which  are  now  below 
the  accepted  standard  on  account  o£ 
their  containing  sulphur  or  titanium  in 
objectionable  proportions,  or  because 
they  are  too  low  in  iron,  numerous  de- 
posits in  eastern  and  western  Ontario- 
will  be  available  which  for  one  or  other 
of  these  reasons  cannot  now  be  worked. 
It  is  not  impossible  that  by  reason  of 
improved  processes  such  ore  bodiea 
will  ere  long  be  drawn  upon,  since  their 
lower  cost  as  compared  with  better 
ores,  olFers  inducements  for  their  ^utili- 
zation. Besides,  sulphur  can  now  be 
controlled  or  got  rid  of  without  exces- 
sive cost,  if  not  present  in  i,oo  great 
quantity,  and  titanium,  it  has  been  dis- 
covered, rather  improves  than  depreci- 
ates pig  iron,  and  can  also  in  moderate 
proportion  be  run  through  the  blast  fur- 
nace without  trouble,  while  for  certain 
purposes  phosphorus  is  actually  desir- 
able, and  is  sometimes,  where  absent, 
even  added  to  the  charge.  In  any  event, 
the  furnacemen  of  the  second  quarter, 
or  at  least  the  second  half,  of  the  twen- 
tieth century,  are  likely  perforce  to  be 
less  averse  to  handling  impure  or  low- 
grade  ores  than  their  fellows  of  the 
present  day,  for  the  reason  that  high- 
class,  pure  ores  will  be  scarcer  then 
than  they  are  no^. 
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r  i^  Iron  and  Steel  ^°  ^^^  ^^^^  ^^^  steel  business  are  not 
•ike  output  of  the  three  blast  fur-  satisfactory.  Canada  is  regarded  as  the 
naces  of  the  Province-Hamilton,  Des-  ^^"^*  dumping'  ground  of. American 
eronto  and  Midland-for  1903  was  87,-  ironmakers,  and  low  water  freights  and 
004  tons  pig  iron,  the  value  of  which  ^^^  preferential  tariff  enable  the  fur- 
was  $1,491,696.  Of  this  quantity,  9,979  "^^^IJ"^-  England  and  Scotland  to  mar- 
tons  was  charcoal  pig  valued  at  $151,-  ^^^  f^^''"  ^^?°  ^.«^«  ^^^^  *^  ^^*^^*,,/?^ 
470,  and  77,025  tons  coke  iron  worth  f^^'P^^^  production  is  required.  Ihw, 
5151,340,226.  The  production  of  1903  was  however,  is  offset  in  part  at  least  by 
less  than  that  of  1902  by  25,683  tons  ^^^  '^"^^^^  ^^  ^f*'^  per  ton  on  pig 
in  quantity  and  $191,356  in  value.  This  '^,^'^.  *^^./?:  ^^.V"*^  amount  per  ton  on 
reduction  was  due  in  part  to  the  Ham-  ^^^^^*  P^ll  ^y  ^^«  Govermnent  of  Can- 
ilton  furnace  being  out  of  blast  for  re-  f.^*  />"  ^}'^  ^"""^^  P/^f 'I''*'  .t^  .T^"  ^* 
pairs  during  the  month  of  February  the  bounty  contributed  by  the  Govern- 
and  part  of  March.  The  average  value  "^^"^^  ""J  Ontario  on  iron  ore  mmed  and 
per  ton  of  pig  iron  at  the  fufnace  in  ^ff^^,^  ^^  ^^"^  Province,  and  the  duty 
1903  was  considerably  more  than  in  ^^  ^^.50  per  ton  which  imported  pig  iron 
1902,  being  $17.14,  as  against  $14.04.  """«*  P^^  ^^  «°^^y  ^^^^  Canada. 
Charcoal  iron  in  1902  was  worth  $16.96  '^'o  produce  the  quantity  of  pig  iron 
per  ton,  and  last  year  $15.46  per  ton,  ™a<le  in  1903,  161,229  tons  of  iron  ore 
while  the  pricfes  of  coke  iron  were  $14.93  were  required,  of  which  48,092  tons,  or 
and  $17.40  per  ton  respectively.  Con-  32  per  cent.,  was  the  product  of  On- 
tracts  are  usually  made  for  some  time  <^"o  mines,  and  103,137  tons  were  im- 
in  advance,  and  these  changes  in  price  ported  from  the  United  States, 
do  not  necessarily  reflect  the  state  of  The  steel  product  for  the  year — 15,229 
the  market  for  the  period  they  cover.  tons — was  much  less  than  in  1902,  when 
The  demand  for  pig  iron,  both  char-  68,802  tons  were  made.  The  reason  for 
coal  and  coke,  was  perhaps  less  active  this  falling  off  was  the  fact  that  owing 
than  in  the  previous  year,  and  the  ten-  to  the  paralysis  which  fell  on  the  great 
dency  of  prices,  especially  towards  the  industries  at  Sault  Ste.  Marie,  the  steel 
close  of  the  year,  was  downwards.  plant  which  ran  for  several  montns  in 
The  product  of  the  Ontario  furnaces  1902,  and  turned  out  a  large  tonnage  of 
is  all  sold  in  Canada,  mostly  in  On-  steel  rails,  was  idle  during  the  whole 
Urio.  The  coke  smelters  produce  prin-  of  last  season.  The  output  for  1903 
cipally  foundry  iron,  also  malle-  was  wholly  the  product  of  the  Hamil- 
able  pig  and  a  quantity  of  basic  iron.  ton  Steel  and  Iron  Company,  and  was 
At  Deseronto,  where  charcoal  is  the  made  by  the  open-hearth  process, 
fuel  employed,  and  the  ore  smelted  comes  l?'ollowing  are  statistics  of  the  iron 
mainly  from  the  Lake  Superior  district,  and  steel  making  industry  of  the  Prov- 
the  product   goes  principally   into  mal-  ince  for  last  year  : 

leable  castings,  and  is  also  used  in  the  Ontario  ore  smelted,  tons 48.092 

manufacture   of     cast-iron  car     wheels.  Foreign  ore  smelted,  tons 103,137 

Operating   expenses     were    considerably  Scale  and  mill  cinder,  tons....         i^'lSS 

greater    than    in      1902,    owing     to   the  Coke  foJ^ueJ;  ?ons..   ."^^                    56.^40 

higher     level     of   the  three     chief   ele-  Value  of  coke  for  fuel $   561,614 

ments   of  cost,  namelv,   iron   ore,   coke  Charcoal  for  fuel,  bush........       932.630 

o«^  i«K,^-  Value   of  charcoal   for  fuel $     55,95S 

ana  laoor.  pj^  j^.^^  product,  tons 87.004 

The   demand   for   iron   and   steel   con-  Value   of   pig   Iron   product $1,491,606 

tinues  to  be  good,  and  the  outlook  for  «e«J^ PJ-o^-jet.,  to- -^v.;. .::.::»   ^^ 

business   m    1904    is   fair,   clouded    how-  Workmen  employed,  number...              622 

ever      in      the      opinion      of      furnace-  Wages  paid $   283,928 

men,  by   the   prospect  of  severer   com-  in  the  followinj;  table  is  given  a  bird's- 

petition  from  outside  sources,  principal-  eye  view  of  the  ironmaking  business  of 

ly  the  United  States,  where  conditions  Ontario  since  its  revival  in  1896  : 

Pfodoction  Iron  and  Steel  1896  to  1903 


Schedule 


]S\H\ 


1S'.47 


1S98 


im* 


IIKX) 


IWl 


llKTi 


11K« 


Out.  oresnu-lksl  ...toii.v         ir>.27(»           2.770         20,9(»8  I       2I.UM  22.ss7 

Fori'ijkfn         "        ...     "           :i\Si]}<          :J4.722         56,555         K5.5.12  77,so'> 

Limestone  fltix "              s.«V>7           \K\TA          I'SJW  \       '2:\'Mn  2I.1»27 

rV)ke ••            3(),:i4S         27,M0         50.407:       71.40:i  5«»,:Mr. 

('Imreoal bush  ' 95.').  i:{7 

IMjr  iron tons.        2s.:«)2         21.011         IH,%^        W.749  V>'>,:ist\ 

Value  pig  iron «          3.53.7S0       2S.S.128        530.789        H0«.157  93i;.0«'.<; 

Steel tons 2.S19 

Vahie S  i 4r,.:^ 


1()«\10«> 

92.sk:h 

4H.092 

s.->.joi 

9l.(»79 

103, 1H7 

51J.V2 

.%S.,SS.'>    ' 

49.42G 

11:^.119 

ni.:^90 

W,.MO 

915.7s«J 

«.kkK.«;2:^ 

9:i2.ri30 

Iir».:i70 

112.I>S7 

S7.01M 

1.701.7as 

l.<iHH.0.=Sl 

1.491.<J'¥> 

14.471 

r»«..H02 

lh:2rJ» 

.S47.2S0 

l.()K).t«l 
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Under  the  provisions  of  the  Mines  Act 
Iron  ore  raised  in  Ontario  and  smelted 
into  pig  iron  in  the  Province  is  entitled 
to  be  paid  out  of  the  Iron  Mining  Fund 
a  bounty  equal  to  $1  per  ton  of  the 
metallic  product  of  the  ore^  provided 
the  amount  called  for  does  not  exceed 
^25,000  in  any  one  year.  Where  the 
claims  on  a  basis  of  $1.00  per  ton  arel 
in  excess  of  this  sum,  the  rate  is  re- 
<iuced  proportionately.  The  amount 
earned  and  paid  out  of  this  fund  for  the 
bounty  year  ending  Slst  October  1903^ 
was  $25,000.  Tne  details  are  as  fol- 
lows : 


Name. 

Bounty. 
8 

Hamilton  Steel  an«l 
Iron  Cov 

16.6:^1 
io,ovs 

1.1,572  40 

<^narla  Iron  Funmce 
Cov 

9.427  CO 

Total 

00.119 

•2r».o«»y 

S2O.000  00 

The  quantity  of  ore  eligible  for  bounty 
yielding  more  than  25,000  tons  of  pig 
iron,  the  rate  per  ton  was  lowered  to 
$0.U36.  There  has  been  paid  out  of  the 
Iron  Mining  Fund  up  to  the  present 
time  the  simi  of  $109,741.01,  as  fol- 
lows : 


Bounty  on  Iron  Ore  J896  to  1903 


Year. 

Pig  iron  product 
Ont.  ore. 

Bountv  ]»ai<l 

tons. 
4.000.00 

V 

IJWi 

4.000  00 

1H97 

•ixm/x-i 

2.cm  9.'> 

1K9H 

H.W7.19 

8.G17  19 

1899 

12.752.07 

12,7.->2  07 

1901) 

6. 737.. so 

♦i.737  .SO 

1901 

5.V214.00 

25.000  00 

1902 

r>:i.8«».22 

25.0(X)  (X) 

1903 

26.099. '2S 

25.000  00 

Totals  . . . 

170.rv22.nl 

J101^741  01 

The  simi  originally  appropriated  by 
the  Legislature  for  the  purposes  of  the 
Fund  was  $125,000,  and  by  the  terms 
of  the  Act  it  passes  out  of  existence  by 
ellluxion  of  time  on  1st  January,  1906. 
The  payments  which  have  now  been 
made  leave  a  balance  in  the  Fund  of 
a  little  over  $15,000,  and  the  prospects 
are  that  the  amount  so  remaining  will 
be  fully  absorbed  by  the  claims  made 
during  the  current  bounty  year  which 
ends  3l8t  October   1904. 


Lead 

A  generation  ago  the  Frontenac  lead 
mine  in  the  township  of  Loughborough 
was  opened  up,  and  a  small  smelting 
plant  was  erected  in  the  city  of  Kings- 
ton for  treating  the  ore.  The  works 
were  put  up  in  1879,  and  ran  intermit- 
tently until  1881  or  1882.  Since  that 
time  no  pig  lead  has  been  produced  in 
the  Province  until  1903,  although  more 
or  less  galena  has  been  raised  at  sev- 
eral points,  including  the  Victoria  mine 
at  Echo  lake,  and  the  Katherine  mine 
in  Hastings  county.  Last  year  the  On- 
tario Mining  and  Smelting  Company,  a 
concern  organized  in  the  United  States, 
with  an  authorized  capital  of  $300,000, 
purchased  the  old  Hollandia  mine  near 
liannockburn,  in  the  county  of  Hastings, 
cleaned  out  and  extended  the  workings, 
and  constructed  a  small  furnace  for  re- 
ducing the  ore.  The  runs  so  far  have 
been  mainly  experimental,  the  quantity 
produced  up  to  the  close  of  the  year 
being  about  25  tons,  having  a  value 
of  $1,500. 

Molybdenite 

Some  85  tons  of  molybdenite  ore  was 
taken  from  a  deposit  on  the  east  half 
of  lot  5  in  the  fourteenth  concession  of 
the  township  of  Sheffield  in  the  county 
of  Addington,  and  shipped  to  the  Unit- 
ed States  and  elsewhere.  There  were 
raised  from  the  opening  some  500  or  600 
tons  of  rock  carrying  pyrite  and  pyr- 
rhotite,  with  an  average  of  perhaps 
4  per  cent,  molybdenite,  from  which 
the  quantity  shipped  was  culled.  Mr. 
A.  M.  Chisholm  of  Kingston  had  charge 
of  the  operations. 

Zinc 

Two  zinc  deposits  were  worked  during 
the  year,  the  Olden  mine  in  the  town- 
ship of  that  name,  operated  by  Messrs. 
J.  Richardson  and  Sons  of  Kingston, 
and  another  in  the  township  of  Dorion, 
in  the  Port  Arthur  district,  where  the 
Dorion  Mining  Syndicate  carried  on  de- 
velopment work  and  took  out  a  con- 
siderable quantity  of  zinc-lead  ore  during 
the  process. 

Actinolitc 

For  many  years  the  mineral  known 
as  actinolite  has  been  mined  near 
Actinolite  (formerly  Bridgewater), 
HastinfTg  county,  in  which  neighbor- 
hood it  occurs  in  considerable  quan- 
tity. It  is  ground  without  destroy- 
ing the  fibre  and  is  then  used  in  the 
manufacture  of  fire-proof  roofing  ma- 
terial, paint,  etc.  It  may  also  be  em- 
ployed as  a  "tiUei"  a\ou^  viV^Xi  >(Xi^  mot^ 
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easily  worked  and  silky  asbestos  of 
Quebec  in  making  steam-pipe  covering, 
packing  material  and  such  like  articles. 
Mr.  Joseph  James  of  Actinolite,  was  the 
principal  producer  last  year.  As  mined, 
the  crude  actinolite  is  valued  at  $3.00 
per  ton,  and  after  being  ground,  at 
$5.00  per  ton.  It  is  for  the  most  part 
exported  to  the  United  States  in  the 
latter  condition. 


Graphite 


Three  graphite  mines  last  year  pro- 
duced 4,400  tons  of  crude  graphite  in  all, 
valued  at  $20,636.  These  were  the 
Black  Donald  mine,  in  the  township  of 
i^rougham,  owned  by  the  Ontario 
Graphite  Company,  the  McConnell  mine, 
near  Oliver's  Ferry,  on  the  Kideau  canal, 
the  property  of  Mr.  Rinaldo  McCon- 
nell of  Ottawa,  and  the  AUanhurst  mine 
in  the  township  of  Denbigh,  owned  by 
Mr.  J.  G.  Allan.  There  are  plants  for 
treating  or  retining  the  ore  at  the  Black 
Donald  mine,  and  was  also  at  Port  Elms- 
ley  for  the  material  taken  from  the 
McConnell  mine.  There  were  produced 
at  these  plants  380  tons  of  refined  graph- 
ite worth  $21,000,  and  575  tons  of  the 
material  were  shipped  for  use  in  the 
crude  state,  including  the  output  of  the 
AUanhurst  property.  Operations  at  the 
Black  Donald  have  been  interfered  with 
by  the  unfortunate  circumstance  that 
in  following  the  lead  under  the  bed  of 
VVhitelish  lake,  the  bottom  of  the  lake 
was  pierced,  admitting  the  water  into 
the  workings,  and  compelling  the  work- 
men to  make  a  hasty^  retreat. 

Mica 

There  was  produced  from  the  mica 
mmes  of  Ontario  in  1903,  according  to 
returns  made  to  the  Bureau  of  Mines, 
048  tons  of  mica,  worth  $102,205.  A  de- 
cided change  has  come  over  the  business 
of  mica  mining  in  this  Province.  For- 
merly a  large  number  of  small  open- 
ings, hardly  to  be  designated  ''mines," 
were  spasmodically  worked  by  their 
owners,  mostly  the  farmers  on  whose 
lands  they  were  situated,  during  their 
spare  time,  or  when  a  rise  In  prices 
made  it  an  object  to  bring  mica  to  the 
market.  Recently,  modern  business 
methods  have  been  applied  to  the  pro- 
duction of  mica,  and  the  number  of 
properties  worked  has  become  much 
smaller,  while  at  the  same  time  opera- 
tions have  been  on  a  larger  scale  and 
more  steadily  carried  on.  The  output 
of  last  year  was  practically  all  from 
three  mines,  two  of  them,  the  'Lacey 
and  the  Hanlan,  owned  by  the  General 
•Electric  Company,  and  the  third,  the 
Bob's  lake,  by  Messrs.  Kent  Bros.,  of 
Kingston.    Mr.  J.  W.  Trousdale  of  Syd- 


enham, Mr.  L.  J.  Gemmell  of  Perth,  and 
Messrs.  J.  Richardson  &  Sons  of  Kings- 
ton, also   produced     smaller  quantities,, 
from     the      McClatchey,  Donnelly    and 
ir'reeman  mines  respectively. 

The  practice  is  now  generally  adopted 
of  simply  ''rough-cobbing"  the  mica  at. 
the  mine  as  il  comes  from  the  pits,  and 
forwarding  the  product  thus  obtained  to 
the  trimming  works,  where  it  is  graded, 
split  and  cut  into  marketable  sizes  and 
forms.  The  figures  given  above  as  to 
quantity  and  value  of  product  rep- 
resent the  "rough-cobbed"  mica,  and 
not  the  output  of  the  trimming  works, 
which  employ  in  the  aggregate  a  large 
amount  of  labor. 

Ontario  and  Quebec  are  perhaps  the 
leading  sources  of  mica  supply  on  the 
continent,  and  furnish  a  very  large 
share  of  the  mica  used  in  the  manu-. 
facture  of  electrical  apparatus.  The  va- 
riety yielded  by  both  Provinces  is  al- 
most entirely  phlogopite  or  "amber" 
mica,  the  flexibility  and  resistance  ol 
which  to  the  passage  of  the  electric 
current  render  it  most  suitable  for  this 
purpose.  It  is  exported  principally  to 
the  United  States,  but,  as  is  shown  by 
the  table  given  below,  quantities  have  of 
late  years  also  gone  to  Great  Britain, 
whose  supplies  in  the  past  have  been 
drawn  mainly  from  India.  Muscovite  or 
white  mica  also  occurs  in  both  Prov- 
inces, but  it  is  usually  stiff er  in  quality, 
and  less  amenable  to  the  bending  and 
shaping  required  in  making  the  insulat- 
ing parts  of  electrical  machinery. 

The  disproportion  which  formerly  ex- 
isted between  the  value  of  the  larger 
sizes  of  mica  and  the  smaller  sizes  has- 
to  some  extent  been  done  away  by  the 
increasing  manufacture  of  "micanite," 
in  which  pieces  of  mica  of  all  shapes 
and  sizes  are  built  up  by  means  of  a 
shellac  cement  into  any  dimension  and 
thickness  required.  These  boards  can 
be  cut,  planed  and  shaped  with  ease,  and 
are  almost,  if  not  quite,  as  efficient  in 
their  insulatmg  properties  as  the  mica 
itself.  In  making  '"micanite,"  the  qual- 
ity, not  the  size,  of  the  piece  is  the  im- 
portant consideration,  and  fragments 
down  to  1  inch  by  2  inches  in  area, 
which  were  formerly  relegated  to  the 
scrap  heap,  are  now  made  u.<*e  of  in  this 
way. 

The  producing  mica  mines  of  Ontario 
are  situated  in  the  counties  of  Lanark 
and  Frontenac,  in  eastern  Ontario,  but 
mica  of  what  appears  to  be  marketable 
quality  has  also  been  found  in  the  dis- 
tricts of  Nipissing  and  Parry  Sound. 

i^xports  of  mica  from  Canada  for  tlie 
last  three  fiscal  years  were  as  follows. 
It  ull  came  from  the  mines  of  Ontaria 
and  Quebec  : 
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Exports  of  Mica 


To  United  StaU's.  ,   To  Great  Britain. 


Year. 

lb. 

1901 

1902 

1903 

761.991 
8d8.&15 
?29,48y 

% 

8 


lb. 


121,310  ,  211.833 
lHd.4uO  :  llo,3?S» 
l.S.1.193   t>r>S,0»l' 


26,959 

.=>.i,00l 

143.73(5 


Talc 

The  quautity  of  talc  raised  in  the 
Province  last  year  was  920  tons  worth 
^,625.  It  was  produced  from  two  de- 
posits, near  Madoc  and  Gananoque  re- 
spectively. These  are  of  diverse  char- 
acter,  the  output  of  the  Madoc  mine, 
uliich  was  operated  by  Mr.  C.  Hender- 
fM>u  of  that  place  being  exported  chiefly 
to  >jewark.  New  Jersey,  where  it  is 
uFed  in  the  manufacture  of  a  popular 
<.'08metic^  or  •*face  powder."  It  is  also 
employed  in  making  the  so-called  ^'foot 
elm'*  in  Datavia,  N.  Y.,  and  Bowman- 
villo.  Unt.  The  product  of  the  Gan- 
anoque aepofejt,  worked  by  Mr.  George 
Jackson,  is  more  fibrous  in  its  nature, 
and  is  employed  in  the  manufacture  of 
tiroproof  roofing  at  works  in  Montreal. 


lime-making,  the  still  older  rocks  of 
Archaean  age  which  characterize  the 
northern  dJtstricts  are  frequently  called 
into  use.  A.s  brick  and  stone  are  heavy 
articles,  which  cannot  be  transported 
trom  place  to  place  without  large  ex- 
pense for  freight  charges,  this  wide 
distribution  of  clay  and  stone  is  a  for- 
tunate circumstance,  in  that  it  brings 
within  reach  of  the  majority  of  peo- 
ple the  possibility  of  obtaining  substan- 
tial dwelling-houses  and  other  buildings 
nt  a  mininiuui  of  cost.  In  a  northern 
climate  like  that  of  Canada  this  is  no 
mean  advantage,  and  contributes  not  a 
little  to  the  general  comfort  and  wel- 
fare. 

The  production  of  building  materials, 
including  in  this  term  brick,  both  com- 
mon and  pressed,  as  well  as  terra  cotta, 
lime  and  stone,  but  excluding  cement, 
was  in  the  aggregate  about  on  the  same 
level  as  in  1902,  although  the  output  of 
lime  and  stone  was  somewhat  less  an(| 
the  output  of  brick  somewhat  greater 
than  in  that  year.  The  figures  for  the 
last  five  years  are  given  in  the  follow- 
ing table,  from  which  it  will  be  seen 
that  there  has  been  a  considerable  ex- 
pansion in  the  output  during  the  period 
covered  : 


BuadinsT  Materials  1899  to  1903 


Material. 


1899 


Building  and  cru.*ihi«d  .stone r)67,.'>32 

Lime r)3.'>.000 

Common  briek 1,313.7.'X) 

Pretwed  brick  and  terra  eotta "    10.'),000 

TotalH 2.H21.2S2 


liHX) 

lyjl 

1902 

8 

IWW 

C'X).342 

r>14,00«) 

1.379..V.K) 

114.  IH» 

S.*X).000 

.VX.».0(H) 

I.'>;i0.4«i0 

104.3«H 

1.020.000 

r)i7.ooo 

1,111.000 
144.371 

S4.S.0(X) 

rvio.ooo 
i.:xii.700 

21s.'vtO 

2.6S.S.3:>1 

3.0:i4.s:>i 

3.192.371 

3.145.2.T0 

There  is  a  demand  for  a  varioiv  of  talc 
suitable  for  making  the  burner-tips  used 
for  acetylene  gas.  It  must  be  of  a  spe- 
cially compact  character. 

Building  Materials 

'ihere  is  no  lack  of  building  material 
in  Ontario.  En  the  southern  portion  of 
the  Province  where  brick,  stone  and 
lime  are  mainly  in  demand,  not  only 
the  surface  clays  but  the  induratt?d 
shalfts  of  certain  of  the  Silurian  series 
afford  inexhaustible  supplies  of  raw  ma- 
terial for  the  brickmaker,  while  for 
lime,  limestone  and  sandstone,  both  the 
^^il^^ian  and  Devonian  rocks  can  be 
drawn  upon  in  innumerable  localities  and 
at  various  points  in  the  geological  scale. 
For  heavy  construction  work,  such  as 
railway  building,  ai)d  to  some  extent  for 


Stone 

Most  of  the  stone  quarried  for  build- 
ing and  construction  purposes  is  lime- 
stone, the  quantity  of  sandstone,  or 
other  kinds  of  rocks,  such  as  granite, 
trap,  etc.,  being  comparatively  small. 
In  the  tigurcs  for  stone  is  concluded  the 
production  of  crushed  stone  or  rubble 
used  mainlv  in  the  construction  of  road 
foundations  and  concrete  masonry,  and 
also  as  limestone  flux  in  blast  fur- 
naces. 

For  substantial  and  permanent  struc- 
tures, stone  is  often  preferred,  and  seems 
likely  to  retain  its  hold,  particularly 
wliere  a  quarry  product  has  proved  its 
durability  by  the  lapse  of  years.  Some 
of  the  limestone  quarries  which  have 
been  in  operation  a  long  time  are  now 
able  to  point  to  specimew?.  q1  Wv^yc  -'^xq- 
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duct  which  have  wfthstood  the  disin- 
tegrating effects  of  exposure  to  the 
weather  for  upwards  of  half  a  century. 
The  Queenston  Quarry  Company,  St. 
Davids,  state  that  Queenston  stone 
was  used  in  the  abutments  on  the 
Canadian  side  of  the  old  bridge  built 
across  the  Niagara  river  at  that  point 
57  years  ago.  Four  years  ago,  when  the 
present  bridge  was  built,  the  engineer 
took  down  the  old  abutments  and  used 
the  stone  in  the  new  work,  since  it  was 
still  practically  as  good  as  freshly- 
quarried  material,  being  without  checks 
or  defects  of  any  kind. 

The  manifold  usefulness  of  a  good  lime- 
stone is  illus€?&ted  by  the  product  of  the 
Longford  Quarry  C(^pany's  quarries  at 
Longford  Mills.  Blocks  of  first-class 
quality  can  be  turned  out  in  almost  any 
size  with  natural  face  on  top  and  bot- 
tom, which  are  used  in  the  foundation 
of  heavy  walls  and  chimneys,  also  as 
course  stone  in  buildings,  and  for  bridge 
work.  In  the  form  of  rubble  it  is  ship- 
ped in  large  quantities,  and  as  cut  and 
dressed  stone  it  is  in  demand  for  win- 
dow sills,  door  steps,  etc.  In  addition, 
it  is  used  as  flux  for  smelting  iron  dires, 
and  for  burning  into  lime. 

Where  smallness  of  cost  is  a  prime 
requisite,  however,  and  because  of 
greater  ease  in  handling,  cement  is  prov- 
ing a  formidable  competitor  to  stone  for 
uses  in  which  the  latter  was  for  long 
employed  almost  exclusively.  Quarry- 
men  look  askance  at  the  new  material 
which  is  replacing  their  product  in 
bridge  work,  foundations  and  construc- 
tion work  of  various  kinds,  contending 
that  it  will  prove  less  durable,  and 
more  liable  to  destruction  by  frost  when 
exposed  to  the  action  of  water.  Time 
only  will  show  whether  these  imputa- 
tions are  warranted,  but  in  the  mean- 
time there  is  little  doubt  that  cement 
for  many  uses  is  pressing  hard  upon 
stone. 

The  same  process  is  obnervable  in  the 
quarrying  of  stone  as  in  many  other 
branches  of  the  mineral  industry  in  On- 
tario. The  small  quarry,  worked  by  the 
farmer  and  his  boys  in  a  desultory  way, 
and  only  when  there  are  orders  to  fill, 
still  survives,  and  probably  will  con- 
tinue to  do  so  for  a  long  time  to  come 
in  districts  out  of  the  freight-charge 
range  of  larger  works,  but  year  by  ywir 
more  and  more  of  these  small  quarries 
are  going  out  of  business,  their  owners 
finding  it  not  worth  while  to  continue 
in  operation,  when  their  output  cannot 
compete  on  equal  terms  with  that  of 
more  systematically  worked  concerns, 
or  when  they  can  employ  their  labor 
more  advantageously  in  some  other  field. 


Lime 

The  quantity  of  lime  tinned  out  by 
the  kilns  of  the  Province  was  appar- 
ently about  the  same  as  in  1902. 
There  is  more  or  less  difficulty  in  pro- 
curing accurate  statistics  regarding  the 
production  of  lime,  since  much  of  the 
output  is  from  small  kilns,  worked  spas- 
modically, whose  owners  are  for  the 
most  part  engaged  in  other  business,, 
and  do  not  keep  accurate  records  of 
their  production.  But  in  lime,  even 
more  than  in  stone,  the  day  of  the  small 
plant  is  passing  away.  The  rise  in  the 
cost  of  labor,  and  still  more,  the  growing 
scarcity  and  increased  cost  of  wood  for 
fuel,  has  shorn  the  small  "set"  kilns  of 
the  chief  advantages  they  formerly  en- 
joyed, and  the  principal  one  remaining, 
namely,  lower  transportation  charges  ta 
their  markets,  does  not  count  for  so- 
much  In  an  article  like  lime  as  in  heavy 
materials  such  as  stone  and  brick, 
ii^obably  the  small  kiln  can  still  in 
many  instances  undersell  the  larger  one, 
so  long  as  it  has  lime  on  hand,  but  the 
large  stocks  and  regular  supplies  which 
building  operations  in  the  cities  and 
towns  require  can  only  be  procured  from 
works  operating  constantly,  and  on  a 
large  scale.  Consequently,  the  number 
of  small  kilns  is  decreasing,  and  the 
business  is  more  and  more  coming  under 
the  control  of  the  larger,  more  centrally 
situated,  and  more  systematically  oper- 
ated plants,  which,  moreover,  being  less 
numerous,  are  more  amenable  to  the 
modern  methods  of  eliminating  unneces- 
sary competition.  The  larger  draw  kilns, 
too,  are  more  economical  of  fuel  and 
less  wasteful  of  product  than  the 
smaller  plant  of  the  "set"  or  "pot" 
type. 

The  denmnd  for  lime  during  the  sea- 
son of  1903  was  good,  and  the  outlook 
for  1904  is  regarded  as  promising.  Ow- 
ing to  tlu>  advance  in  the  price  of  fuel 
and  the  cost  of  labor,  operating  ex- 
penses are  much  higher  than  a  few  years 
ago,  perhaps  20  or  25  per  cent,  higher. 
The  average  price  of  lime  has  gone  up 
nearly  in  proportion,  being  15.3  cents 
per  bushel  last  year,  as  compared  with 
14.3  cents  in  1902,  and  13.4  cents  in 
1901.  The  competition  of  cement  is 
being  felt  to  some  extent,  though  this 
is  partially  offset  by  the  greater  use 
of  lime  in  industrial  works,  as  dis- 
tinguished from  building  purposes. 

Toronto  offers  a  large  market  for  lime 
on  account  of  the  extensive  building 
operations  which  have  been  going  on 
there  for  two  or  three  years,  and  which 
seem  likely  to  continue  for  some  time 
to  come.  Kilns  at  Limehouse,  Acton, 
Kockwood.  Klora,  Fergus,  Hespeler,  St. 
Mary's,  Beachville,  Gait,  Milton,  Kelso, 
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and  many  other  of  the  numerous  places 
where  suitable  limestone  outcrops  with- 
in convenient  distance  supply  this  mar- 
ket, and  other  cities  and  towns  in  older 
Ontario  have  as  a  mile  equally  easy 
access  to  lime  supplies.  The  analysis 
of  a  lime  made  at  Milton,  and  sold  lar^rebr 
in  the  Toronto  market  is:  Lime  60.08| 
magnesia  35.67,  silica  ,.20,  oxide  of  iron 
1.34,  carbon  dioxide  2.71.  The 
northern  portion  of  Ontario,  as  for 
instance,  the  towns  and  settlements 
along  the  main  line  of  the  Canadian 
Facilic  Railway  as  far  west  as  Fort 
William,  is  to  a  considerable  extent 
supplied  with  lime  from  the  kilns  of 
Kenfrew,  Lanark  and  other  counties  in 
eastern  Ontario,  which  also  send  their 
product  to  Valleyfield,  Lachute  and 
elsewhere  in  the  Province  of  Quebec. 

Brick 

The  brickmaking  industry  of  the 
IVovince  is  an  extensive  one.  Abund- 
ance of  clay  has  led  to  a  large  produc- 
tion and  free  use  of  brick  for  building 
purposes,  and  in  almost  all  the  cities  and 
larger  places  of  the  Province — ^with  the 
exception  of  a  few  towns  which,  like 
Guelph,  are  situated  in  districts 
where  building  stone  is  abundant  and 
good — brick  is  the  prepondering  ma- 
terial. A  taste  for  brick  has  thus  been 
fostered,  and  the  substantial  'appearance 
of  such  cities  as  Toronto  and  Hamilton 
is  in  decided  contrast  to  the  flimsiness 
of  many  frame-built  American  towns. 
The  number  of  common  brick  made  last 
year  was  230  millions  as  compared  with 
220  millions  in  1902,  the  value  being 
f  1,561,700  as  against  $1,411,000.  The 
higher  cost  of  labor  and  fuel  and  the 
active  demand  for  brick  brought  about 
an  increase  in  the  average  price  per 
thousand  from  $6.41  in  1902  to  $6.78  in 
1903.  There  are  decided  diflferences  in 
the  price  of  brick  in  various  parts  of 
the  Province,  the  higher  costs  prevail- 
ing in  the  cities  and  the  lower  values  in 
the  country  districts.  For  instance,  in 
Toronto  prices  ranged  from  $7.00  to 
$8.00  per  thousand,  while  in  Casselman, 
in  the  county  of  Russell,  at  the  east- 
ern end  of  the  Province,  the  price  was 
$3iX),  and  at  Sandwich,  in  the  western 
end,  it  was  $6.00  per  thousand.  At 
Waterloo,   in   the    central   part    of   the 


southwestern  peninsula,  the  cost  aver- 
aged $6.50  per  thousand,  and  at  Lind- 
say, in  the  mid-east  section,  it  was  the 
same.  Housebuilders  in  northwestern 
Ontario  had  to  pay  higher  prices,  as  at 
Fort  William,  where  bricks  were  worth 
$9.50  per  thousand,  20  per  cent,  more 
than  in  1902.  The  demand  for  brick, 
as  for  other  building  materials,  would 
have  been  greater  throughout  the  Prov- 
ince generally,  and  the  price  been  less, 
as  much  building  has  been  postponed  in 
the  hope  that  lower  prices  will  be  re- 
stored. 

Pressed  brick  is  made  at  Toronto, 
Milton,  Brampton  and  Beamsville.  De- 
mand and  prices  were  about  on  a  par 
with  those  of  1902. 

Other  Clay  Products 

Drain  tile  is  made  in  many  brick- 
yards, especially  in  the  southwestern, 
portion  of  the  Province,  where  there  is 
much  low-l)ring  land,  and  where  it  is  of 
prime  importance  to  farmers  to  rid  theii 
lands  quickly  of  the  surplus  rainfall. 
The  value  of  the  tile  made  last  year 
was  $227,000,  an  increase  of  $28,000  over 
1902. 

Paving  brick  has  not  met  with  that 
degree  of  general  acceptance  as  material 
for  street  pavements,  which  was  looked 
for  when  it  was  first  introduced.  Nev- 
ertheless, it  continues  to  be  in  some 
demand  in  Toronto,  where  every  year 
more  or  less  brick  pavement  is  laid 
down.  The  paving  or  vitrified  brick 
made  last  year  numbered  3,788,800« 
worth  $45,288,  an  average  of  $11.95  per 
thousand.  The  principal  makers  of  pav- 
ing brick  are  the  Ontario  Paving  Brick 
(Jompany,  Limited,  of  Toronto  Junction. 

The  manufacture  of  sewer  pipe  is- 
expandmg,  the  value  of  the  product  of 
1903  being  $109,971,  as  compared  with 
$191,965  in  1902,  $147,948  in  1901,  and 
$130,635  in  1900.  The  makers  of  clay 
sewer  pipe  are  the  Hamilton  and  Tor- 
onto Sewer  Pipe  Company  of  Hamilton,, 
and  the  Ontario  Sewer  Pipe  Company 
of  Mimico.  A  small  quantity  of  sewer 
and  culvert  pipe  is  also  made  from 
cement. 

The  following  table  gives  the  sta- 
tistics of  production  of  tile  drain,  pav- 
ing brick,  sewer  pipe  and  pottery  for 
the  last  five  years  : 


Product. 


mM^     !     191)0         \\m         WW!     '     i\m 

$  S  9  i  9 


Drain  tile  . . . 
Paving  brick 
Sewer  pli>e . . 
Pottery 


240,24() 

42.. 'WO 

13S.35() 

101.000 


209.7:<S 

26,9.'i0 

1  :«,(»> 

157.449 


2:U.374 

37.000 

147.948 

193.950 


19'.).000  '  227.000 

42.000  I  45.2S.S 

191.965  1  199.971 

171.315  '  1(30.000 
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The  output  of  the  potteries  of  Ontario 
in  1903  had  a  value  of  $160,000,  as 
against  $171,315  in  1902.  The  principal 
products  from  local  clays  are  flower 
pots,  jardinieres,  hanging  baskets  and 
other  common  articles  of  earthenware. 
Higher-priced  goods  or  stoneware,  such 
as  butter  pots,  churns,  pitchers,  filters, 
etc.,  are  made  from  imported  clay  by 
lirms  in   Brantford   and  Belleville. 

Portland  Cement 

in  the  Report  of  the  Bureau  of  Mines 
for  last  year  (4),  some  account  was 
given  of  the  origin  and  development  of 
the  Portland  cement  industry,  and  of 
the  rapid  increase  both  in  consumption 
and  production  since  the  business  was 
established  in  the  Province  in  1891.  The 
expansion  in  the  manufacture  of  On- 
tario cement  has  been  remarkable,  each 
year,  with  a  single  exception  (1894), 
showing  a  decided  increase  over  the 
previous  one.  The  rate  of  growth  dur- 
ing the  last  five  years,  taking  the  num- 
ber of  barrels  as  a  bieisis,  has  been  as 
follows  :  1899  over  1898,  45  p«»r  cent., 
1900  over  1899,  38  per  cent,  1901  over 
1900,  14  per  cent.,  1902  over  1901,  49 
per  cent.,  1903  over  1902,  33  per  cent. 

For  construction  purposes  cement  is 
constantly  encroaching  upon  the  domain 
of  stone,  lime,  wood,  and  even  iron  and 
steel,  and  there  is  every  indication  that 
its  use  will  continue  to  multiply  and 
extend.  Well  made  and  well  manipulat- 
ed cement  will  .withstand  exposure  to 
the  weather  for  hundreds,  even  thous- 
ands of  years,  as  the  excel- 
lently preserved  remains  of  an- 
cient Roman  buildings  attest,  and 
each  recurring  conflagration  in  modern 
cities  shows  that  while  limestone,  gran- 
ite and  sandntone  will  disintegrate  and 
crumble  under  the  influence  of  intense 
heat,  and  steel-frames  warp  and  de- 
stroy the  structures  which  they  sup- 
port, such  inert  and  homogenous  ma- 
terials as  brick  and  cement  will  pass 
tlirough  the  ordeal  comparatively  unin- 
jured. Tlie  development  of  the  country, 
especially  by  means  of  the  jjreat  trans- 
continental and  other  railwavs  in 
progress  or  projected,  as  well  as  the  im- 
provements constantly  going  on  in  roads 
and  pavements,  together  with  the  grow- 
injT  employment  of  cement  for  building 
and  other  purposes,  will  undoubtedly 
sustain  and  increase  the  demand.  Up 
to  the  present  time  tlie  price  has  been 
fairly  well  kept  up,  but  the  tendency 
appears  now  to  be  to  a  lower  level.  Tlie 
following  tuble  shows  the  price  per  bar- 
rel ot  Portland  cement  at  the  place  of 

(4)  12th  Rep.  Bur.  Mines,  pp.  21W7  wf;. 


production  since  the     beginning  of  the 
manufacture  in  the  Province  : 

1891 $2.50 

AO*""* .. •....«■   .    ....     ........  ^.34 

1893 2.00 

1894 2.00 

1895 1.94 

1896 1.77 

1897 1.75 

1^ 1.97 

1899 ; 1.99 

1900 1.94 

1901 1.00" 

}g^ 1.75 

1903 1.70 

The  demand  for  cement  at  Ontario 
factories  was  good  early  in  1903,  and 
prices  were  higher  than  in  1902,  but  at 
the  close  of  the  season  the  demand  was 
fully  met  at  prices  about  20  per  cent. 
less  than  those  of  a  year  before.  The 
cause  of  the  reduction  was  the  large  im- 
portations, chiefly  from  the  United 
States,  where  manufacturers  have  the 
advantage  of  cheaper  plants  and  cheaper 
coal,  the  latter  being  a  leading  element 
of  cost.  The  total  production  of  On- 
tario, practically  the  only  Province  in 
the  Dominion  where  cement  is  made, 
was  last  year  695,260  barrels,  valued  at 
$1,182,799;  while  the  imports  into  Can- 
ada for  the  fiscal  year  ending  30th  June 
1903  were  2,572,088  cwt.,  or  the  equiva- 
lent of  734,882  barrels  of  350  pounds 
each,  valued  at  $1,172,067,  including 
duty.  These  imports  were  from  the 
following  countries  : 

Cwt.      Value.  Duty. 
Great    Britain.  701.775  $185,751  $  45.993.U? 

BelfiTlum 840,761    261,618  101.781.50 

Germany 362.844     129,633  39.731.01 

Holland 3.750        1,085  46875 

Japan 53.788      17,485  6.728  9 1 

United  States..  609,170    305,491  76,306.22 

Total  ...  2,572,088  $901,063  $271,004  Orj 
For  the  seven  months  ending  3l8t 
January  1904  the  imports  of  cement 
have  amounted  to  1,075,742  cwt.  or 
478.783  barrels,  of  which  5.)5,89«  cwt. 
came  from  the  United  States,  444.420 
cwt.  from  Belgium,  321^519  cwt. 
from  Great  Britain,  and  353,907  cwt. 
from  other  countries. 

In  view  of  the  increasin-i  importa- 
tions of  cement  and  the  number  of  new 
plants  under  construction  and  likely  to 
place  their  product  on  the  market  at 
an  early  date,  the  prospect  before  the 
cement  industry  is  not  free  from  uncer- 
tainty, since  the  capacity  of  the  pres- 
ent plants  if  fully  exercised,  would  seem 
to  be  nearly,  if  not  quite,  sufficient  to 
till  the  demand.  Indeed,  those  inter- 
ested in  the  companies  now  at  work  are 
not  slow  to  express  their  belief  that 
any  increase  in  productive  power  is  not 
warranted,  and  that  there  will  shortly 
be  an  era  of  over-production  in  Ontario 
with  attendant  curtailment  or  extinc- 
tion of  profits.     The  duty  on  cement  is 
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121/2  cents  per  100  pounds,  but  even  this 
substantial  barrier  is  not,  it  is  claimed, 
suiiicient  to  prevent  extensive  "dump- 
ing" by  U.  S.  manufacturers  in  the 
Canadian  market. 

There  were  nine  factories  producing 
Fortland  cement  in  Ontario  last  year. 
These  were  the  plants  of  the  Lakefield 
Portland  Cement  Company,  Lakefield, 
the  Owen  Sound  Portland  Cement  Com- 
pany, the  Imperial  Cement  Company, 
the  iSun  Portland  Cement  Company,  and 
the  Grey  and  Bruce  Cement  Company, 
all  of  Owen  Sound,  the  Hanover  Port- 
land Cement  Company,  Hanover,  the 
>tational  Portland  Cement  Company, 
Durham,  and  the  works  of  the  Can- 
adian Portland  Cement  Company  at 
Maribank  and  Strathcona. 

New  Cement  Plants 

Pour  other  plants  are  in  process  of 
■construction,  namely,  those  owned  by 
the  Belleville  Portland  Cement  Com- 
pany, Belleville,  the  Haven  Lake  Port- 
land Cement  Company,  Raven  Lake,  the 
"Colonial  Portland  Cement  Company  of 
Wiarton,  and  the  Ontario  Portland 
Cement  Company  of  Brantford. 

Of  these  the  Belleville  Company,  whose 
works  are  situated  on  the  Bay  of 
Quinte,  within  four  miles  of  the  city  of 
JtJelleville,  have  completed  the  railway 
connecting  the  plant  with  the  Grand 
Trunk,  a  spur  of  3*4  miles  long.  They 
have  also  built  their  machine  shop  and 
storehouse,  two  structures  40  by  80 
leet,  with  steel  roof  trusses  and  walls 
of  stone.  The  machine  shop  has  been 
equipped  with  tools  and  power.  Founda- 
tions for  the  rotary  kilns  have  been 
laid,  and  a  coal  dock  is  being  built  and 
coal  unloading  apparatus  installed.  The 
buildings  of  the  factory  proper  are  to 
be  of  steel,  and  are  under  contract  to 
be  finished  bv  1st  Julv.  Thev  will  be 
titted  with  machinery  of  the  latest  de- 
sign, and  the  company  expects  to  be  in 
a  position  to  produce  cement  at  low 
cost,  claiming  as  exceptional  advantages 
cheap  w^ater-carried  coal  and  contigu- 
itv  to  the  works  of  the  raw  materials — 
limestone  and  clay.  This  plant  will  dif- 
fer from  all  the  other  factories  now- 
making  cement  in  the  Province  in  that 
instead  of  marl  it  will  use  limestone, 
large  quantities  of  which  of  suitable 
composition  are  situated  on  the  prop- 
erty. 

The  Kaven  Lake  Company  are  com- 
pleting their  plant,  and  expect  to  be 
manufacturing  cement  in  April,  1904. 
The  buildings  lie  immediatefy  between 
Kaven  Lake'  (354  acres  in  extent)  and 
the  Grand  Trunk  railway,  about  11-4 
miles  from  Victoria  Road  station. 
They  are  so   situated  as  to  permit   of 
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taking  in  the  marl  automatically  and 
loading  the  cement  direct  from  the  fac- 
tory into  the  car.  >Iarl  will  be  dredged 
from  the  lake  bottom  and  deposited  on 
a  scow,  whence  it  will  be  conveyed  to 
large  storage  tanks  in  the  factory  by 
means  of  compressed  air.  The  capacity  of 
the  works  will  be  from  600  to  800  bar- 
rels per  day.  A  full  line  of  cement* 
machinery  of  the  best  American  make 
is  being  installed,  and  the  process  so 
far  as  possible  will  be  automatic 
throughout.  Power  will  be  supplied 
from  Elliott's  Falls,  13  miles  distant, 
where  hydraulic  machinery  for  the  de- 
velopment of  1,000  horse  power  has  been 
put  in  place. 

The  works  of  the  Colonial  Portland 
Cement  Company  are  situated  on  part 
of  lot  3,  Jones  range,  Keppel  township, 
the  property  having  a  frontage  of  20 
chains  on  Colpoy's  bay,  where  a  wharf 
is  being  constructed  800  feet  in  length. 
The  following  buildings  have  been  erect- 
ed: kiln  building,  150  by  300  feet,  en- 
gine house  50  by  120  feet,  boiler  house 
45  by  105  feet,  all  with  steel  walls  and 
concrete  walls.  The  dry  grinding  build- 
ing 52  by  106  feet,  machine  shop  40  by 
128  feet,  and  blacksmfth  shop  24  by  30 
feet  are  of  frame,  with  metallic  siding. 
The  coal  grinding  building  40  by  120 
feet,  and  stock  house  75  by  300  feet, 
when  erected,  will  be  of  the  same  ma- 
terial as  the  kiln  building.  A  large 
portion  of  the  machinery  for  the  kiln 
building  is  in  place,  and  the  company 
expects  to  be  turning  out  cement  some 
time  during  the  present  year  (1904). 
The  plant  is  connected  with  the  Grand 
Trunk  railway  at  Wiarton  by  a  switch 
over  7,000  feet  long,  and  will  have  a 
capacity  of  1,000  barrels  per  day,  with 
building  room  to  increase  to  1,500  or 
2,000  barrels  per  day. 

The  factory  erected  by  the  Ontario 
Portland  Cement  Company  is  at  Blue 
lake,  near  Brantford,  and  will  have  a 
capacity  of  500  barrels  per  day.  It  has 
been  completed  and  will  go  into  opera- 
tion during  the  present  spring. 

Natural  Rock  Cement 

The  output  of  natural  rock  cement  in 
liX)3  was  in  excess  of  that  for  1902  by 
12,249  barrels  and  $18,524  in  value.  The 
demand  for  this  variety  of  cement, 
which  is  cheaper  than  Portland  cement 
and  is  used  mainly  in  the  foundations 
and  lower  stories  of  farm  barns,  silos, 
etc.,  was  good  throughout  the  year. 
The  average  selling  price  at  the  factories 
remained  at  the  same  figure  as  in  1902, 
namely,  77  cents  per  barrel,  which  was 
11  cents  in  excess  of  the  price  during 
IWOJi.  Portland  cement  appears  to  be 
preferred  for  large  and  important  con- 
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struction  works  because  of  its  greater 
regularity  of  composition,  but  for  many 
minor  uses,  such  as  those  mentioned 
above,  natural  rock  cement  is  a  perfect- 
ly satisfactory  article,  and  can  be  ob- 
tained for  much  less  money.  When  the 
price  of  Portland  cement  is  liigh,  the 
natural  rock  article  is  in  better  demand 
and  goes  up  in  price,  and  when  Portland 
cement  falls  in  value,  the  price  of  nat- 
ural rock  decreases. 

The  manufacturers  of  natural  rock 
cement  are  Estate  of  John  Battle,  Thor- 
old,  Isaac  Usher,  Queenston,  Toronto 
Lime  Company,  Limehouse,  and  F.  W. 
ISchwendiman,  Hamilton. 

Jb'ollowing  are  statistics  of  Portland 
and  natural  rock  cement  since  1801, 
when  production  of  the  former  began 
in  Ontario  : 


$32,5vSU,  as  compared  with  the  output  for 
1902. 

Calcium  Carbide 

Ihe  VVillson  Carbide  Works  Company 
of  St.  Catharines,  and  the  Ottawa  Car- 
bide Company,  of  Ottawa,  produced  to- 
gether 2,507  tons  of  calcium  carbide  in 
ilK)3,  worth  $144,000,  as  compared  with 
1,402  tons  worth  $89,420  in  1902.  The 
demand  was  good  during  the  year,  and 
the  prospects  for  business  in  1904  are 
very  favorable.  The  product  fmds  a 
market  exclusively  in  Canada,  and  i» 
used  almost  entirely  in  the  generation 
of  acetylene  gas  for  lighting  purponeSy 
and  to  a  small  extent  only  for  heating 
and  cooking.  The  employment  of 
acetylene  gas  is  extending,  especially  in 


Production  of  Cement  1891  to  1903 


Year. 


Natural  Rock. 


bbl. 


I 


1891 46.178 

1892 .>1,155 

1893 74,353 

itm ^\'s^s 

1895 55.219 

1896 60,705 

1897 84.670 

1898 91.528 

1899 189,487 

1900 125.428 

1901 1  138,628 

1902 77,300 

1903 89,549 


value. 


89,419 
38,.'W0 
63.567 
48,774 
45.145 
44.100 
76.123 
74.222 

117.039 
99.994 

107.625 
50,?.*5 
69,319 


Portland. 


bbl. 


Total 


value. 
9 


bbl. 


value. 


2.033  ' 

5.082 

48,211 

44,501 

20.247 

47,417 

74. 40-2 

85.997 

31.924 

(>3.848 

10().277 

127.415 

30.580  ; 

61,0tK) 

85,903 

lCi9.884 

58.tU>9  i 

114,382 

113,918 

159,477 

T7,1M 

l:is.230 

138.465 

182,3.S0 

9«.825 

170,302 

181.495 

246.425 

153.:M8 

302,096 

244.876 

376.818 

222.550  1 

444.227 

362.037 

561.266 

30tJ.?26 

598.021 

432.  LSI 

698.015 

350,(560 

563.255 

489.288 

670,880 

522,899 

916.221 

609.199 

iHi7.ol6 

695,260 

1,182,799 

784.809 

1,522,118 

Arsenic 

The  Canadian  Goldfielda  Limited 
ceased  in  March  1902  to  operate  their 
gold  recovering  plant  at  the  Deloro 
mine,  Hastings  county,  from  which  all 
the  arsenic  hitherto  obtained  in  Ontario 


Year. 


Tons. 

Value. 
9 

57 

4,842 

303 

22,725 

695 

41,677 

800 

48.000 

•257 

15,420 

1899 

1900 ' 

1901 

1902  

1908- , 


has  been  produced,  but  continued  to 
work  the  residues  and  tailing  heaps  for 
arsenic  during  part  of  1903.  The  quan- 
tity of  white  arsenic  produced  was  257 
tons,  valued  at  $15,420,  a  reduction  in 
quantity  of  543  tons     and  in  value  of 


small  towns  and  villages,  where  a  plant 
lor  tlie  manufacture  of  ordinary  illumin- 
ating gas  would  be  too  expensive.  A. 
slight  departure  in  the  method  of  in- 
stallation has  been  adopted  within  Uie 
last  two  years,  in  that  a  central  plant 
is  now  being  put  in  capable  of  generat- 
ing the  total  quantity  of  acetylene  re- 
quired, the  gas  being  conveyed  through 
pipes  to  consumers,  who  pay  for  it  by 
meter  measurement,  as  in  the  case  of 
coal  gas.  liy  this  means  the  diflicultiei^ 
occasioned  by  individual  generators^ 
many  of  them  not  properly  cared  for, 
are  avoided.  That  under  certain  cir- 
cumstances and  with  defective  or  ne- 
glected apparatus,  there  arc  dangers  con- 
nected with  the  use  of  acetvlene,  is  suf- 
liciently  attested  by  several  explosion* 
during  the  past  year,  one  of  them,  at 
Kidgetown,  being  atteiuied  with  loss  of 
life  and  severe  injuries. 

i?ollo\ving  are  the  statistics  of  the 
c^ilcium  carbide  industry  for  the  last 
live    vei*  n  ; 
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Calcium  Carbide  (899  to  1903 


Schedule. 


Carbide  produced tons. 

Value  of  product 8 

Workmen  emplo veti No. 

WaKes  paid 9 


isy;) 


1.061 

74,{3.SJ 


IJ.K) 


i.oa'> 
72.:^  i 


11K)1 


2,771 
16S.7«)2 

40,7S.S 


l'J02 


1903 


1.402  2,60? 

W,420  iH.t'OO 

57  (i6 

*.:s.l)Or>  :     33,934 


G)rundum 

IJiere  was  a  small  gain  in  the  pro- 
duction of  corundum  in  1903,  in  coui- 
puiison  with  1902,  the  total  output  being 
1,119  tons,  valued  at  $87,600,  of  which 
849  tons  was  gi*ain  corundum,  and  270 
tons  rough-cobbed.  The  operating  con- 
cerns were  the  Canada  Corundum  Com- 
pany, whose  works  are  at  Craiginont 
in  the  township  of  Raglan,  Renfrew 
Ci'Unty,  and  the  Ontario  Corundum  Com- 
pufiy,  working  a  deposit  at  New  Car- 
low,  Carlow  township,  in  the  county  of 
Hastings.  The  former  of  these  was  the 
VvitX  to  engage  in  the  industry,  ami 
under  special  arrangements  with  the 
Uovornmeut  of  the  Province,  erected  a 
mill  for  the  production  of  grain  cor- 
undum and  was  given  control  of  a  con- 
siderable area  of  corundum-bearing 
lands.  Having  worked  out  the  prob- 
lem of  concentrating  corundum  and  sep- 
arating it  from  the  feldspar  in  which  it 
Is  chiefly  found,  as  well  as  the  accom- 
panying impurities  such  as  hornblende 
and  magnetite,  the  company  last  year 
put  up  a  much  larger,  plant  a  short 
distance  from  their  old  one,  which  is 
now  completed  and  running,  with  a  ca- 
pacity of  treating  300  tons  of  corundum 
rock  per  day. 

An  Ore  of  Aluminium 

One  of  the  conditions  of  the  Can- 
ada Corundum  Company's  agreement 
with  the  Government  was  tliat  experi- 
ments should  be  undertaken  with  the 
view  of  producing  aluminium  and  other 
useful  substances  from  corundum  and 
corundum-bearing  rock.  The  percent- 
age of  aluminium  in  corundum  is  much 
greater  than  in  bauxite,  from  which  the 
metal  is  now  chiefly  obtained,  and  it 
was  thought  that  if  a  practicable  pro- 
cess could  be  devised  for  obtaining 
aluminium  from  corundum,  the  useful- 
ness of  the  Ontario  deposits  would  be 
greatly  extended,  siiice  the  leading,  if 
not  the  only,  purpose  for  which  the  min- 
eral is  at  present  employed  is  as  an 
abrasive,  fbe  company  has  necessarily 
been  obliged  so  far  to  confine  its  atten- 
tion principally  to  ascertaining  the  best 
methods  of  treating  corundum  for  the 
uses  to  which  it  is  ordinarily  put, 
which     has     been     a  task     sufficiently 


troublesome,  since  the  ground  which  had 
to  be  covered  was  piactically  new.  With 
regard  to  the  experiments  for  producing 
aluminium  from  eoiundum,  Mr.  B.  A.  C. 
Craig,  president  of  the  Canada  Corun- 
dum Company,  writes  under  date  of 
12th  February   1904  as  follows: 

'*\Vheii  the  Canada  Corundum  Com- 
pany wa.s  first  formed  the  writer  had 
one  of  the  statf  of  Columbia  University 
conduct  preliminary  experiments  in  this 
matter.  Pure  corundum,  as  you  know, 
is  composed  in  almost  equal  parts  of 
the  metal  aluminium  and  the  element 
oxygen.  Ihe  allinity  between  them  is 
very  strong,  and  the  problem  before  the 
experimenter  is  to  break  down  this  af- 
finity and  drive  off  the  oxygen.  A  cer- 
tain degree  of  success  was  met  with  in 
this,  but  was  far  from  being  success  of 
a  practical  kind. 

*'In  producing  aluminium  it  has  been 
found  that  the  presence  of  less  than  1 
per  cent,  of  iron  or  less  than  1  per 
cent,  of  silica  will  destroy  the  value  of 
the  aluminium,  making  it  brittle,  and 
therefore  worthless.  We  were  there- 
fore confronted  with  the  preliminary 
problem  of  getting  our  corundum  abso- 
lutely pure. 

"In  ordinary  concentration,  70  to 
80  per  cent,  purity  is  all  that  is  re- 
quired. Using  the  latest  type  of  con- 
centrating tables,  we  found  that  we 
could  achieve  a  purity  of  from  95 
to  98  per  cent.  In  fact  this  purity 
is  required  if  our  material  is  to  be 
made  into  vitrified  wheels.  We  found, 
however,  that  it  was  difficult  and  ex- 
pensive, if  not  impossible  to  go  much 
beyond  this.  In  the  case  of  corundum 
its  specific  gravity  is  only  about  1.4 
greater  than  that  of  its  gangue.  An- 
other obstacle  is  found  in  the  fact  that 
even  when  the  rock  containing  the  cor- 
undum is  crushed  comparatively  tinCj 
the  rock  does  not  completely  break 
away,  and  grains  are  often  found  that 
are  composed  partly  of  feldspar  and 
partly  of  corundum.  If  the  corundum 
predominates,  the  particle  of  feldspar 
will  often  be  taken  over  into  the  cor- 
undum. In  addition  to  this,  magnetite, 
iron  pyrites  and  copper  pyrites  are 
found  to  be  disseminated  throughout  the> 
rock.  The  specific  gravity  of  a  grain 
that  is  composed  partly  of  feldspar  and 
partly  of  one  of  these  minerals  \&  cAl^tv. 
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almost  exactly  the  si  me  as  the  specific 
gravity  of  coruiulum,  and  tlierefore 
comes  down  with  the  corundum. 

"Another  obstacle  in  producing  a  90 
or  a  99.5  per  cent,  pure  corundum  is 
the  presence  of  hornb'ende  which  occurs 
here  and  there  in  the  corundum.  It 
is  chietiy  found  in  separate  dikes,  but 
occasionally  crystals  of  it  are  found  in 
the  same  rock  with  the  corundum.  Its 
specitic  gravity  differs  from  the  specific 
gravity  of  corundum  by  less  than  one- 
half  of  one  per  cent.,  and  this  is  the 
minimum  difference  necespary  for  separ- 
ation by  mechanical  means.  Mr.  Over- 
strom,  inventor  of  the  Overstrom  table, 
has  lately  conducted  a  number  of  ex- 
periments for  us,  and  considers  that  the 
only  method  of  separation  is  by  cob- 
bing. 

"As  it  was  impossible  to  get  a  per- 
fectly pure  corundum  by  mechanical 
means,  the  experimenter  suggested  that 
it  would  be  necessary  to  leach  out  the 
iron  and  flilica  from  the  corundum  by 
the  same  or  by  a  method,  similar  to 
that  employed  in  leaching  out  the  same 
materials  from  bauxite.  Hut  in  baux- 
ite both  of  these*  materials  occur  virtu- 
ally as  a  powder,  while  in  corundum 
they  occur  as  hard  distinct  grains, 
and  the  leaching  process  would 
therefore  be  longer  and  more  ex- 
pensive. These  together  with  the  ad- 
ditional obstac'e  cons: sting  of  the  great- 
er cost  of  corundum  than  bauxtite, 
caused  us  to  temporarily  abandon  the 
experiments.  If  you  cm  get  absolutely 
pure  corundum  by  mechanical  means, 
the  corundum  might  be  the  cheaper  ore« 
but  if  corundum  has  to  be  treated  first 
mechanically  and  then  chemically  there 
is  no  doubt  that  bauxite  is  the  cheap- 
er. 

"In  separating  our  material  on  Over- 
strom and  Willley  tables  the  crushed 
material,  as  you  know,  stretches  out  in 
a  thin  sheet,  the  heaviest  materials  be- 
ing at  the  upper  side  and  the  lighter 
tailings  at  the  other.  In  treating  our 
ore  we  therefore  get  on  the  upper  side, 
iron  and  iron  pyrites,  then  corundum, 
then  feldspar.  The  edges  of  these  more 
or  less  overlap,  but  it  would  seem  to 
the  ordinary  observer  that  the  middle 
of  the  corundum  band  would  be  almost 
absolutely  pure  and  that  this  could  be 
easily  drawn  off  for  the  purpose  of  mak- 
ing aluminium  were  it  so  desired.  Apart 
from  the  presence  of  grains  of  feldspar 
and  magnetite,  or  feldspar  and  pyrites, 
etc.,  a  practical  difficulty  presents  itself, 
it  is  found  that  the  particles  of  iron, 
corundum  and  feldspar  all  arrange  them- 
selves according  to  their  size.  On  the 
upper  side  of  each  band  is  found  the 
smallest  grains  (apart  from  slimes  that 
are  so  fine  as  to  float  off)  and  as  you 


go  across  each  band  the  grains  gradual- 
ly become  larger,  the  largest  grains  of 
each  material  being  at  the  lower  edge. 
Were  you  to  draw  off  the  middle  part 
of  the  corundum  band  you  would  draw 
off'  most  of  the  medium  sizes,  and  as 
these  are  the  sizes  that  sell  best  for 
abrasive  purposes,  you  would  soon  find 
yourself  with  a  great  accumulation  of 
unsalable  material. 

"Another  practical  difficulty  is  that  if 
there  be  any  clogging  of  the  screens, 
spouts,  etc.,  or  any  inconvenience  in 
the  feed  so  that  too  heavy  a  feed  comes 
upon  the  tables,  th€ir  work  will  not  be 
as  perfect,  and  you  would  always  be 
in  danger  of  getting  more  than  a  maxi> 
mum  of  one-half  of  one  per  cent,  of  im- 
purities. 

"A  new  method  has  been  suggested  for 
completely  eliminating  by  a  mechanical 
means  the  impurities  that  remain  after 
ordinary  concentration.  The  terms 
magnetic  and  non-magnetic  as  ordinar- 
ily used,  are  not  scientmcally  speaking 
correct.  At  one  end  ^f  the  magnetic 
scale  we  have  iron  and  at  the  other 
bismuth.  The  latter  n:ay  be  called  zero. 
All  materials  between  these  are  more 
or  less  susceptible. 

"Taking  advantage  of  this  Mr.  F.  T. 
Snyder,  metallurgical  engineer,  and  Mr. 
H.  il.  Waite,  chief  electrical  engineer  of 
The  Western  Electric  Company,  have  in- 
vented a  very  powerful  magnetic  separ- 
ator which  separates  many  substances 
not  generally  known  to  be  magnetic, 
it  differs,  so  far  as  i  know,  from  ali 
other  machines  in  that  the  material  be- 
ing treated  passes  through  the  line  of 
greatest  magnetic  density.  By  means 
of  this  machine  1  understand  that  they 
have  been  able  to  draw  over  such  ma- 
terials as  zinc  blende,  and  a  number  of 
them  are  in  successful  operation  in 
Kansas,  where  they  separate  zinc  blende 
from  the  iron  pyrites. 

"For  the  purpose  of  testing  this  ma- 
chine on  our  material,  I  recently  made 
a  trip  to  Chicago,  it  successfully  sep- 
arated all  the  iron  from  the  corundimi, 
and  also  muscovite  mica,  but  when  a 
more  intense  current  was  put  on  for 
the  purpose  of  seeing  whether  it  could 
separate  feldspar  and  hornblende  from 
corundum,  the  machine  in  some  way  got 
out  of  balance,  as  it  is  termed,  and  the 
experiments  had  to  be  temporarily 
abandoned.  During  my  visit  there  i 
was  shown  samples  of  a  red  hematite 
that  had  been  Separated  from  their 
sandstone  gangue.  The  separation 
seemed  to  be  a  clean  one,  •although  when,- 
tested  with  an  ordinary  powerful  mag- 
net, the  hematite  did  not  appear  to  be 
at  all  magnetic. 

"Apart  from  this  machine,  we  know 
of    no   possible    method    of    mechanical 
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separation.  We  have  by  no  means  given 
up  the  idea  of  experimenting,  but  until 
some  perfect  method  of  separation  of 
corundum  from  all  other  minerals  is 
worked  out,  ^there  is  no  use  going  fur- 
ther. 


<o 


*We  have  now  installed  a  chemical 
laboratory  and  have  secured  the  ser- 
vices of  a  Swedish  chemist  who  has  had 
considerable  experience  in  original  re- 
search work.  It  is  our  intention  to 
have  him  continue  experimenting,  but 
we  think  that  it  would  be  better  for 
us  to  have  him  give  his  first  attention 
to  other  and  different  lines  such  as  the 
producing  of  aluminate  of  soda  and  al- 
uminate  of  potash  and  other  similar 
minerals. 

"The  production  of  aluminium  from 
corundum  is  something  that  will  take  not 
only  money,  but  painstaking  and  long 
continued  research.  There  is  no  conin- 
dum-bearmg  rock  in  the  district  .th»t 
is  pure  enough  to  enable  one  to  use 
the  tailings  in  the  manufacture  of  ru*f- 
tery." 

During  the  year  the  Ontario  'Jjrun- 
dum  Company  which  had  be^^  simply 
rough-cobbing  their  corundwrii  rock  and 
shippmg  the  richest  portions  to  the 
United  States  for  tr^^tment,  put  up  a 
plant  on  the  gron^^d,  and  are  now  turn- 
ing out  a  Y*^y  good  quality  of  grain 
corundum 

A  tMid  organization,  composed  prin- 
cippJjy  of  Buffalo  capitalists,  called 
Corundum  Ketiners,  Iiimited,  has  been 
formed  to  engage  in  the  production  of 
corundum,  the  deposits  which  it  propos- 
es to  open  being  situated*  mainly  in  the 
townAhip  of  Kaglan,  east  of  Craigmont. 
Mr.  P.  Kirkegaard,  formerly  of  the  Del- 
oro  gold  mine,  is  manager. 

The  subjoined  figures  show  the  pro- 
gress of  the  corundum  business  since 
the  first  production  of  1900:  — 


Scrhcflule. 


I  1900.  I  v.m.  I  wm.    n»03. 


Corundum toiiH.        r»0 

Value  of  product   9      6.000 
Workmen No.         35 


niil     1.137       1.119 
53.11.')   >CJ.S71     Hism 
6S  «.)5  186 


WagoHpaid 9     10.000   30.40«>   MJui    lOfi.332 

'i'he  considerable  amount  of  construc- 
tion work  done  during  190.3  aocounts  for 
the  apparent  disproportion  between  the 
sum  paid  out  as  wages  and  the  value  of 
the  corundum  product  in  that  year. 


Feldspar 


The  potash  feldspar  which  exists  in 
large  deposits  in  the  township  of  Bed- 
ford  and   elsewhere   along  the   line   of 


the  Kingston  &  Pembroke  Railway,  has 
come  into  demand  during  the  last  three 
or  four  years  for  export  to  American 
potteries,  in  which  it  is  used  for  glaz- 
mg  tile,  baths,  enamelled  ware,  etc. 
Last  year  the  production  was  largely 
in  excess  of  that  for  1902,  being  15,296 
tons,  valued  at  .1520,04(*.  The  chief  pro- 
duecjs  were  the  Kingston  Feldspar  and 
Mining  C  ompany.  of  Kingston  ;  the 
Pennsylvania  I'eldspar  Company,  Ver- 
ona, and  Charles  Jenkins  of  Fetrolea. 
At  tlu3  be;<inning  of  the  present  season 
the  outlook  for  business  was  not  en- 
couraging, trad'j  being  somewhat  slack 
in  the  -New  Jersey  and  Ohio  potteries, 
and  there  being  severe  co  npetition  from 
American  feldspar,  which  is  nearer  the 
market  and  is  consequently  lower  in 
price. 

The   quantity    and    value   of   feldspar 

produced   in  Ontario    during     the     last 

four   vears  were  as  follows:  — 

Tons.  Value. 

1900 4.000  $5,000 

1901 5,100  6.37R 

1902 8.770  12.S75 

1903 15,296  20.040 

Attempts  have  been  made  to  intro- 
duce Ontario  feldspar  into  England,  but 
owing  to  the  different  methods  of  man- 
ipulation in  vogue  there  and  to  compe- 
tition from  tScandinavian  and  other 
sources,  they  have  so  far  not  resulted 
successfully. 

Gypsum 

The  output  of  crude  gypsum  last  year 
was  4,52U  tons,  as  against  1,917  tons  in 
1902.  It  comes  from  the  deposits  in 
the  valley  of  the  Grand  river,  near 
Paris,  and  is  worked  up  into  a  variety 
of  products,  such  as  wall  plaster,  ala- 
bastine,  etc.,  by  the  Alabastine  Com- 
pany of  that  place.  A  quantity  is  also 
used  by  the  Imperial  Plaster  Company 
of  Toronto  in  the  manufacture  of  wall 
plaster,  wood  fibre,  etc.  The  material 
known  as  "wall  plaster''  is  calcined  gyp- 
sum treated  with  an  animal  retarder, 
and  is  hii'hlv  commended  for  use  as  a 
coating  for  walls  in  buildings,  being 
when  set,  harder  and  more  durable 
than  ordinary  plaster.  Land  plaster  is 
ground  gypsum  intended  for  use  as  a 
fertilizer. 

Salt 

There  is  no  rock  salt  produced  in 
Ontario,  the  wells  along  the  east  shore 
of  lakes  Huron  and  JSt.  Clair  yielding 
a  strong  brine  which  is  evaporated  by 
artificial  heat,  leaving  a  product  of 
great  purity.  The  salt  beds  are  found 
in  the  Onondaga  formation,  and  were 
first  discovered  at  Goderich  about  forty 
years  ago. 
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The  chief  producer  is  the  Canadian 
Salt  Company  of  Windsor,  but  other 
plants  in  operation  last  year  were  those 
of  K.  &  J.  Hansford^  at  Brussels,  Sea- 
forth,  Stapleton  and  Uoderich;  Ontario 
I'eople's  Salt  and  Soda  Company,  Kin- 
cardine; Carter  and  Kittermaster, 
Moore;  Sarnia  Salt  Company,  Sarnia; 
and  Grey,  Young  and  Sparling  Com- 
pany, NVingham. 

The  production  of  salt  in  the  Prov- 
ince has  remained  nearly  stationary  dur- 
ing the  last  five  years,  as  will  be.  seen 
by  the  table  given  below  : 


in  consequence  there  was  great 
local  complaint  against  exporting 
the  gas  to  Detroit,  the  prin- 
cipal place  of  consumption.  Accordingly, 
the  Government  of  the  Province  by  Or- 
der-in-Council  dated  26th  October  lUUl 
revoked  the  license  of  occupation  which 
authorized  the  exporting  company  to 
use  the  bed  of  the  Detroit  river  for  the 
pur])oscs  of  its  pipe  line,  and  so  brought 
the  export  to  an  end.  This  step,  how- 
ever, did  not  have  the  effect  of  ma- 
terially increasing  or  prolonging  the 
supply  to  Canadian  consumers,  and  the 


Production  of  Salt  J899  to  1903 


Scheliile. 


myo 


Salt  produfod toiis. 

Value  of  pro:iiu*t $ 

Work  men  e.iiployed .  No. 

Wages  paid " 3 


r)f..375 

317,412 

261 

80.021 


I'JOO 


324,477 

213 

TIJiSl 


hUl 


r.0.3»7 
3i:{A>.*>s 

()7.iJ24 


1«)J2 


G2.011 

314.«i2.« 

1U> 

7fi.l.>4 


19W 


5S.274 

bSS.t'.)7 

20.S 
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Iron  Pyrites 


Two  deposits  of  iron  pyrites  were 
worked  last  year,  the  one  producing 
most  largely  being  that  operated  by  the 
Madoc  Mining  Company  near  Bannock- 
burn.  A  smaller  quantity  was  raised 
at  the  Helen  iron  mine,  Michipicoton. 
The  product  is  exported  to  the  United 
States,  chiefly  to  Buli'alo  and  Cleve- 
land, and  is  used  in  the  manufacture  of 
sulphuric  acid. 

A  peculiar  feature  in  connection  with 
the  lirst -mentioned  deposit  is  that  it 
appeared  at  the  surface  as  a  bed  of  lx)g 
iron  ore,  and  was  vorked  as  such.  On 
sinking  a  short  distince  the  bog  ore  was 
found  to  be  succeeded  by  pyrite,  strong- 
ly suggesting  that  the  upper  layer  was 
due  to  alteration  of  the  exposed  por- 
tion of  the  main  body. 

The  production  of  iron  pyrites  during 
the  last  three  years  has  been  as  fol- 
lows : 


Tons. 

1901 7,000 

1902 4^71 

1903 7,409 


Value. 
$17,500 
14.993 
21,091; 


Natural  Gas 


The  value  of  the  natural  gas  pro- 
duced in  the  Province  was  somewhat 
less  than  in  1902,  being  $196,535,  as 
against  $199,238,  though  these  figur»»s 
show  a  large  reduction  as  compared  with 
1899,  when  the  value  of  the  production 
rose  to  the  maximum  amount,  namelv, 
JH40,904. 

J?'or  a  number  of  years  the  Essex 
county  gas  field  yielded  large  quan- 
tities of  gas,  but  in  1900  and  1901  the 
production     fell     off     very     much,    and 


field  is  now  practically  abandoned,  the 
United  Gas  and  Oil  Cohipany  having 
notified  its  customers  in  Windsor  and 
NValkerville  that  they  would  cease  to 
supply  them  after  1st  April  1904.  The 
wells  owned  and  operated  by  the  cor- 
porations of  the-  towns  of  Leamington 
and  Hingsville  are  no  longer  adequate 
for  the  wants  of  the  inhabitants  of 
these  places.  Mr.  W.  A.  Smith,  town 
clerk  of  Kingsville,  writes  under  date  of 
8th  February  1904:  **The  corporation 
wells  are  practically  exhausted,  and  are 
not  producing  any  gas  sufficient  to  be 
utilized.  The  yield  has  been  noticeably 
declining  for  over  a  year,  the  crisis 
being  reached  last  July,  when  the  gas 
supply  suddenl/"  ceased.  Since  then  a 
little  gas  has  reached  town  and  be-in 
utilized  for  domestic  purposes,  but  now 
it  is  gone,  and  we  think  for  good. 
There  are  no  prospects  for  a  future 
supply." 

The  field  in  Welland  has  been  work- 
ed longer  than  the  Essv^x  one,  and 
is  still  furnishing  much  gas.  Pains  are 
taken  to  keep  the  wells  free  from 
water,  and  new  .  ones  are  constantly 
being  put  down.  The  bulk  of  the  gas 
comes  from  the  Medina  formation,  but 
large  wells  are  also  found  in  the  Clin- 
ton. A  pool  in  the  neighborliood  of 
l-)unnville  is  being  exploited,  and  con- 
siderable gas  obtained  for  local  use.  Re- 
cently, gas  has  been  struck  in  the 
Medina  formation  at  Brantford,  and  the 
product  is  being  utilized  under  a  couple 
of  furnaces  in  the  Cockshutt  plough 
works  on  the  outskirts  of  that  city. 
Some  seven  or  eight  wells  have  been  put 
down,  and  gas  obtained  in  several  of 
them,  but  the  total  quantity  is  not 
great,  and  it  is  yet  uncertain  whether 


1903 


Statistical  Review 


23 


there  is  a  large  reservoir.  The  rock 
pressure  at  first  was  250  pounds,  but  has 
declined  to  50. 

lieturns  show  that  there  are  210  wells 
producing  gas  in  the  I'roviace,  of  which 
157  are  in  the  VVelland  field,  and  the 
majority  of  the  remainder  in  the  vicin- 
ity of  Dunn vi lie.  Twenty  producing 
and  twelve  non-producing  w^ells  were  put 
down  last  year;  there  were  312  miles 
of  i#ipe  used  for  conveying  the  gas  to 
consumers;  the  number  of  workmen  was 
138,   and    the    amount      of    wages    paid 

^7y,m5. 

Petroleum 

Petroleum,  of  which  the  Lambton 
county  oil  district  remains  the  chief 
source,  is  steadily  declining  in  yield. 
Compared  with  1902,  the  production  of 
^•rude  in  19 J3  was  1,545,254  Imperial 
gallons  less,  and  with  1901  4,793,162  Im- 
perial gallons  less.  The  progressive 
iiiinnkage  is  plainly  evident  from  a 
glance  at  the  statistics  of  production 
for  the  last  ten  vears: 

i  ear.  Imp.   gals. 

1894 34,912,3t>0 

lh95 33,351,997 

lfe90 27,380,588 

189/ 25,550,591 

1898 2b,978,977 

1899 23,015,907 

19JU 23,381,783 

1901 .    ....  21,433,500 

1SK)2 18,185,592 

1903 16,040,338 

As  compared  with  1894,  the  yield  has 
therefore  fallen  otf  over  52  per  cent., 
vet  the  number  of  wells  pumping  oil  in 
the  Petrolea  and  Oil  Springs  fieUN  is 
probably  as  great  as  it  ever  was.  The 
reduction  has  been  brought  about,  not 
by  the  sudden  cessation  of  oil  in  any 
particular  portion  or  portions  of  the 
territory,  but  by  a  gradual  and  appar- 
-ently  accelerating  diminution  in  tlie 
yield  of  oil  per  well.  In  fact,  the  oil 
producing  territory  of  Ontario  is  unique 
in  the  small  individual  production  of  its 
wells,  and  in  the  tenacity  with  which 
it  is  worked.  Had  it  been  situated  in 
almost  any  other  part  of  the  world 
it  would  probably  have  been  aban- 
doned some  years  ago,  but  by  the 
use  of  economical  methods  its  life 
is  prolonged  ;  indeed,  the  very 
smallness  of  the  flow  and  the  grad- 
ual nature  of  the  process  of  exhaustion 
guarantee  its  existence  for  a  consider- 
able time  to  come.  Additional  vitality 
was  given  the  oil  territory  of  the  Prov- 
ince last  year  by  the  high  prices  pre- 
vailing for  crude,  the  yekr  closing  with 
a  market  value  of  $2.32  per  barrel.  At 
this  rate  the  total  value  of  the  crude 
product  of  the  year  was  ^1,103,016,  while 


in  1899  when  the  closing  price  was 
51)1.40  per  barrel,  the  total  value  of  crude 
produced,  figured  on  this  basis,  was 
only  ;^944,637,  notwithstanding  that  the 
quantity  wa^  0,975,029  gallons  more. 
It  is  clear  therefore  that  price  is  an 
important  factor  in  preserving  the  oil 
territory  of  Ontario  in  production. 

Formerly,  practically  the  whole  of  t^j 
crude  product  of  Ontario  went  to  the 
refining  works  for  distillation,  but  of 
late  years  a  considerable  and  increas- 
ing proportion  has  been  used  for  fuel 
purposes  and  in  the  manufacture  of  gas. 
Last  year  about  2,170,090  Imperial  gal- 
lons is  estimated  to  have  been  divert<*d 
from  the  refineries  for  uses  of  this 
sort,  or  over  one-eighth  of  the  total 
quantity.  Eveh  if  the  refineries  had  re- 
ceived the  whole  of  the  crude  produced, 
there  would  still  have  been  insufficient 
to  supi)ly  the  wants  of  the  home  mar- 
ket, if  it  can  be  held  that  all  parts  of 
the  Dominion  of  Canada  ought  of  right 
to  constitute  the  market  for  the  refined 
oils  of  Ontario.  The  trade  tables  show 
that  there  were  imported  into  Canada 
during  the  fiscal  year  ending  30th  June 
1903  the  following  quantities  of  crude 
petroleum   and   products   thereof  : 

Gals.  Value. 
Oil,  coal  and  kero- 
.sene,  distilled,  puri- 
fied or  refined  na- 
phtha and  petro- 
leum   N.E.S 14,478,350  |1,965  4?9 

Products  of  petroleum  554,668  95,22-': 
Crude  petroleum,  fuel 
and  gas  oils  (.other 
than  naphtha,  ben- 
zine or  gasoline) 
when  imported 'by 
manufacturers  (oth- 
.  er  than  oil  refiners) 
for  use  in  their 
own  factories,  for 
fuel  purposes,  or 
for   manufacture   of 

gas 2.143,888        180,680 

Lubricating  oils,  com- 
posed wholly  or  in 
part  of  petroleum, 
costing  less  than  30 
cents   per   gal 1.613.943        276.380 

Total 18,790,849  $2,526, 7M3 

Practically  the  whole  of  the  above 
came  from '  the  United  States.  Those 
statistics  are  suflficient  to  show  how 
far  the  Canadian  consumption  of  oil 
and  oil  products  is  from  being  met  by 
Ontario  petroleum. 

The  refining  facilities  of  the  two 
plants  in  the  l*rovince,  those  of  the  Im- 
perial Oil  Company  at  Sarnia,  and  Ihe 
Canadian  Oil  Refining  Company  at  Pe- 
trolea, are  more  than  adequate' 
for  the  entire  crude  product, 
and  under  these  circumstances  it 
is  not  to  be  wondered  at  that 
a  strong  local  agitation  has  sprung  up 
in  favor  of  reducing  the  import  duty 
on  crude  petroleum  from  five  cents  per 
gallon  to  say  two  cents.  This, 
it  is  contended,  would  enable  the  re6.tv.- 
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eries  to  supply  themselves  with  the 
raw  material  to  keep  their  plants  em- 
ployed, without  injuring  the  producer 
of  crude  in  Ontario,  as  the  latter  would 
have  the  advantage  which  the  freight 
from  Pennsylvania  or  Ohio  would  give 
him  with  the  addition  of  two  cents  y/er 
gallon  duty.  Besides,  it  is  argued,  if 
the  refineries  are  unable  to  obtain  suf- 
ficient crude  oil  to  warrant  them  in  keep- 
ing their  stills  in  profitable  operation, 
and  are  obliged  to  close  their  doors,  the 
market  for  Ontario  crude  will  be  gone, 
and  the  producer  will  not  be  abh?  to 
sell  at  all.  Those  views,  it  is  needlo'^s 
to  say,  are  not  shared  by  all  oil-well 
owners,  some  of  whom  fear  a  floo<l  of 
ci*ude  petroleum  from  soujth  of  the  line 
which  would  K|M»edily  put  an  end  to 
their  industry,  and  are  reluctant  to  re- 
linquish the  benefits  which  are  conferred 
upon  them  by  the  present  tariff  protec- 
tion. 

It  is  a  legitimate  subject  of  inquiry 
whether  other  oil  horizons  do  not  exist 
in  southern  Ontario  below  the  Cornif- 
erous  formation  to  which  production  has 
hitherto  been  confined.  The  Trenton 
limestone,  so  prolific  a  source  both  of  oil 
and  gas  in  Ohio  and  Indiana,  underlies 
the  whole  of  the  southwestern  peninsula. 
In  the  Lambton  oil  field  it  lies  at  con- 
siderable depth,  and  it  is  a  matter  in- 
volving some  expense  to  reach  it.  It 
has  been   struck  at   several  points,  but 


Lot  5  in  the  fourth  concession  of 
Brooke  township,  Lambton  county. 
Well  completed  3rd  March  1900;  depth 
3,380   feet. 

Lot  5  in  the  third  concession  of  Peol 
township,  Wellington  county.  Well 
completed  22nd  August  1900;  depth 
2,573    feet. 

Lot  G  in  the  fifth  concession  of  Pil- 
kington  township,  Wellington  county. 
Well  completed  October  31  1900;  depth 
2,390  feet. 

Lot  4  in  the  sixth  concession  of  Ama- 
bel township,  Bruce  county.  Well  com- 
pleted ISth  June,  1001;  depth  1,078  feet. 

Lot  (»  in  the  eleventh'  concession  of 
Amabel  township.  Well  completed  lOtli 
January     1902;    depth    1,470   feet. 

Lot  38  in  the  second  concession,  north 
centre  diagonal,  Keppel  township,  «in\v 
county.  Well  completed  3rd  Mav  1902; 
depth  1,500  feet. 

''Nothing,"  the  company  states,  *was 
found  in  any  of  the  above  wells  to  en- 
courage further  drilling  to  the  Trenton 
rock." 

Nothwithstanding  the  diminished 
yield  of  crude  oil  in  1903,  the  decidedlv 
higher  range  of  prices  whic'li  prevailed 
during  the  year  not  only  prevented  the 
total  value  of  the  refined  products  from 
falling  below  that  of  ;902,  but  actually 
brought  about  a  noticeable  increa^^r,  aV 
the  following  comparison  of  the  statis- 
tics for  the  two  years  will  show  : 


Petroleum  Products  J902  and  J  903 


11K)2. 


um. 


f'ohcdulc. 


Quantity. 


Value. 


Illuminating  oil Imp.  gals.,    /./20.Wi6  715.51.*? 

Lubricating  oil  "           2.76n.677    i  287.210 

Benzine  and  naptha "              «02.M/     '  104.f.l^i 

Gas  and  fuel  oil.s  and  tar "           2.1n7.010  K3.r2*', 

Paraffin  wax  and  candles lb.          2.-I33.127    |  IOh.107 

Total '. '  1,2W.9()1 


Quantity, 


7.01>fi.073 
2.614.313 
s:V2,1.53 
1.9rtS  172 
2.«73.S0t» 


Value. 
9 

7\»3.42r> 
280.449 
12<;,a52 
122.074 
1*2*).  755 


1,451.756 


so  far  without  yielding  oil  in  any  quan- 
tity. The  Imperial  Oil  Company  have 
drilled  to  the  Trenton  at  the  following 
places  : 


The  production  of  crude  petroK-iin 
and  pnHlucts  of  refinement  for  the  last 
five  years  are  given  in  the  following 
table  : 


Petroleum  and  Petro!euin  Products  J  890  to  J  903 


Schedule. 


ls<.»9 


I'.KK) 


l'.)Jl 


l')a2 


1903 


Crude  produced Imp.  gals. 

distilled 

Value  of  crude  pro<lu('ed $ 

distillel  products S 

Illuminating  oil Imp.  gals. 

Lubricating  oil ** 

Benzine  and  UHphtha   

Gas  and  fuel  oils  and  t«r 

Paraffin  wax  and  candles lb. 

Workmen  employed No. 

Wage  ^  i»aid *. 9 


23.61  5.IH;7 

23.r>15.9<»7 

1.747.352 

1.021. 52S 

11.097,910 

2.0K7.475 

1.391.5:W 

5.410.915 

2.7'.r2.7«} 

491 

214.171 


•7    I 


I 


23..3Hljs:i 

23.8^1. 7s:? 

l.S'i'.J.Oi:* 

1.12r..777 

ll,7.s:i.7.V) 

1.9Srt.42^ 

1.4«;.'J..V.»^> 

3.ek>:».Hr2 

4..V.)'.».f;';H 

317 

1»)3.()77 


•2l.AX^  .5(K) 

17.715.1K'2 

1.3  >5  519 

«K  ).22*2 

9.4ri;v2<;> 

"♦U.SlJI 
1  075.9 ».» 
2.r»5'i.9y7 
3.4S;».4«>_> 

3il 

ir.i.or2 


1S.1S5..592 
15.(WM..'>«)> 

1.29S9;i 
91(1  101 

7.72<».H'>r» 

2,7' i.')  r»77 
9  »2  S47 

2.15T.o:j«.) 

2.4:«.1>7 
hV.)  39S 


ir.j>io,:«s 
14.4«I.24S 
l.(>24.5«)7 
1.451  756 
7.0'.)r».n73 
2.614.313 

s:i2  i.5:i 

1 .9ns  172 
2.673.S(H; 
291 
Km.TOO 
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New  Oil  Fields 

During  the  past  year  oil  has  been 
found  in  promising  quantities  at  two 
rock  horizons  which  lie  a  considerable 
distance,  in  the  geological  scale  l)el'nv 
the  productive  horizon  in  the  older 
fields.  While  in  search  for  gas  in  the 
township  of  Romney  oil  was  found  T.i 
the  Ouelph  limestone.  Oil  was  discov- 
ered under  similar  circumstances  in  the 
city  of  Brantford.  Very  little  has  yet 
been  done  in  the  way  of  testing  those 
Brantford  wells,  but  considering  the 
size  of  the  area  over  which  they  have 
been  found,  they  can  l>e  said  to  give 
considerable  pnmiise.  The  productive 
horizon  here  lies  in  still  older  ro^rks 
than  those  of  Romney,  namely  the  Me- 
dina. 

TJie  fact  that  oil  has  thus  been  dis- 
covered in  promising  quantities  both  in 
the  (iuelph  and  Medina,  below  the 
Corniferoua  which  is  the  productive* 
zone  in  the  older  fields,  should  induce 
the  drilling  of  much  deeper  wells  for  oil 
than  has  been  the  custom  in  the  south- 
western peninsula  of  the  Province.  Last 
year,  for  instance,  when  there  'vas 
great  excitement  over  oil  in  the  town- 
ship of  Raleigh,  wiiich  adjoins  Romney 
on  the  east,  and  many  wells  were  drilled, 
no  one  seems  to  have  thought  it 
worth  while  to  drill  below  the  lime- 
stone bed  of  the  Corniferous,  which  has 
been  considered  to  be  -the  oil-bearing 
horizxin  in  the  Province.  There  seems 
little  doubt  that  oil  is  to  be  fouml  at 
greater  depths  than  it  has  heretofore 
been  looked  for  in  these  fields,  lie  fore 
the  oil  refiners  decide  that  Ontario  is 
unable  to  furnish  them  with  sufllicienL 
crude  petroleum  to  keep  their  works  in 
operation,  it  would  be  well  for  them  to 
thoroughly  test  other  formations  than 
the  Corniferous. 

Brant  County 

In  the  latter  part  of  1903  drilling  was 
begun  for  gas  in  the  city  of  Brant- 
ford. From  two  or  three  wells  put 
down  at  the  Cockshutt  plough  works  a 
strong  flow  of  gas  was  obtained.  This 
gas  was  used  in  the  furnaces  at  the 
works  for  a  short  time,  when  the  pr"-^- 
sure  began  to  lessen  and  the  supply 
soon  became  too  small  to  keep  the  fur- 
naces going.  It  was  then  found,  how- 
ever, that  two  of  these  wells  containc^d 
oil,  which  appears  to  have  gradually 
oozed  in  as  the  gas  disap])eared.  On 
account  of  unforeseen  delays  in  getting 
machinery,  these  wells  have  not  l>een 
systematically  pumped,  so  that  it  is  im- 
possible to  say  what  their  daily  output 
of  oil  is  likely  to  be.  WiU/  a  hand 
pump,  used  for  only  a  short  time  daily, 
three  or  four  barrels  of  oil  have  Ijeen 
taken  from  one  well  from  day  to  day. 


The  oil  is  said  to  contain  about  fifty 
per  cent,  lubricating  material,  ami  is 
thus  more  valuable  than  ordinary  pe- 
troleum. Six  or  seven  wells  have  I)een 
drilled  in  the  city,  foiu*  of  which  are  an 
the  Cockshutt  property,  and  only  one  of 
the  seven  is  said  to  contain  neither  gas 
nor  oil.  Four  wells  have  also  been 
drilled  on  the  Bow  Park  farm,  which  is 
distant  about  two  miles  southeast  of 
the  Cockshutt  wells.  Gas  and  oil  have 
been  found  in  these  wells.  In  the  last 
one  drilled  it  is  stated  that  oil  began 
to  come  almost  immediately,  after  the 
iM^ttom  of  the  well  was  reached,  and 
kept  rising  in  the  pipe  "until  now  it 
has  come  to  the  top  and  the  gas  pros- 
sure  will  force  it  out,  the  same  as  it  did 
in  the  two  wells  on  the  Cockshutt 
property."  None  of  these  wells  liave 
been   'shot." 

The  oil  contents  of  the  wells  wo'ild 
appear  to  give  more  promise  than  the 
gas,  which  does  not  show  a  high  pres- 
sure for  any  great  length  of  time. 
There  will  doubtless  be  suflTicient  gas 
to  supply  Bow  Park  and  other  farms 
on  which  the  wells  are  situated  for 
years  to  come,  if  the  use  of  the  gas  is 
confined   to  the   farms. 

The  horizon,  red  shales  of  the  Me- 
dina formation,  appears  to  be  practi- 
cally the  same  as  that  in  which  gas  is 
found  in  the  Port  Colbome  and  adjacent 
pools.  This  horizon  is  much  lower  in 
the  geological  scale  than  that  of  the 
old  Petiolea  field,  which  is  in  the  Cor- 
niferous. 

The  following  logs  and  note%  on  the 
first  three  wells  put  down  on  the  Bow 
Park  farm  have  been  furnished  bv  the 
driller.  It  will  be  noticed  that  the  first 
limestone  met  with  in  the  drill  holes  is 
classed  as  Niagara.  The  upper  part  of 
this  really  belongs  to  the  Onondaga 
formation,  which  immediately  underlies 
the  glacial  and  loose  deposits  in  this 
field.  The  Niagara  has  a  total  thick- 
ness here  of  about  250  feet,  consisting 
of  limestone  and  the  underlying  black 
shale.  The  strata  below  the  Clinton  all 
belong  to   the  Medina  formation. 

Report  of  Well  No.  2  on  "Bow  Park," 
Drilled  December,  1903  : 

Feet. 
Surface   red   clay   and   sand    fi  ft., 

blue  clay    55  ft 61 

Hard  pan   25  ft.,  broken  stone  2  ft.  27 

Niagara  i.ime,  88  ft.  to  340  ft 252 

Black  Shale,  340  ft.  to  390  ft 50 

Clinton,  390  ft.  to  410  ft 20 

Red    Medina.   410    ft.   to   450.  ft....  40 

Grey  Shale,  450  ft.  to  490  ft 40 

Wliite  Medina,  490  ft.  to  505  ft..  15 
Red   Shale   and    Rock,    605    ft.    to 

510  ft 5 

Red    Shale,  510   ft.   to   582   ft 1^ 
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Surface  water  shut  off  at  91  ft.  with 
6-inch  casing.  Deep  water  shut  off  at  344 
ft.  with  .5-inch  casing.  Gas  struck  at 
395  ft.,  505  ft.  and  508  ft.  Pressure  205 
lb. 

After  drawing  heavily  for  about  thirty 
days  pressure  was  reduced  to  180  lbs. 
When  shut  off  altogether  pressure  ran 
up  220  lbs. 

Report  of  Well  No  1  on  "Bow  Park." 
Drilled   February,   1904. 

Feot. 
Surface    clay    and    sand       18    ft., 

Blue   clav    30   ft.,    Quicksand 

10  ft 58 

Hard  pan 10 

Niagara   Lime     (Onondaga),     from 

08  ft.  to  335  ft 207 

Blacjv    (Niagara)    Shale,  335  ft.   to 

375  ft 40 

Clinton,  375  ft.  to  390  ft 15 

Red   Medina,  390  ft.  to  430  ft....  40 

Blue  Shale,  430  ft.  to  450  ft 20 

Sand  Rock,  450  ft.  to  470  ft 20 

White  Medina,  470  ft.  to  485  ft. . .  15 

Rock  and  Shale,  485  ft.  to  490  ft. .  6 

Red  Shale,  490   ft.   to  602   ft 112 


002 


Surface  wat«r  shut  off  at  73  ft.  witli 
6-inch  casing.  Deep  water  shut  off  at 
-338  ft.  with  5-inch  casing.  Gas  struck 
at  490  ft.     Pressure  282  lb. 

Report  of  Well  No.  3  on  *'Bow  Park." 
Drilled  January,  1904. 

Feet. 
Surface   clay    and    sand      13     ft., 

Blue*  clay    30   ft 43 

Basket    sand     15     ft..    Hard     pan 
,      7   ft..  Stone  and  broken  rocks 

5   ft 27 

Niagara  Lime,  70  ft.  to  330  ft 260 

Black  Shale,  330  ft.  to  375  ft ^o 

Clinton,  375  ft.  to  395  ft 20 

Red  Medina,  395  ft.  to  440  ft 45 

Blue  Shale,  440  ft.  to  460  ft 20 

Shale   and    sand   rock,   460     ft.   to 

480  ft 20 

White  Medina,  480  ft.  to  500  ft. ..  20 

Red  Shale,  500 "ft.  to  611  ft Ill 


611 


Surface  water  shut  off  at  72  ft.  with 
6- inch   casing.     Deep   water   shut  off  at 
335  ft.  with  5-inch  casing.     Gas  struck 
•at  498  ft.     Pressure  235  lb.    Same  quan- 
tity of  oil  came  in. 

Romney  Townslitp 

Under  date  of  February'  12th  1904 
the  United  (ias  and  Oil  Company  of 
Ontario,  Limited,  furnish  the  follow- 
ing particulars  concerning  the  oil  wells 
recently  drilled  by  them.  They  state, 
**As  to'  the  oil,  we  have  now  four  pro- 
ducin  r  wells  on  lot  11  in  the  second  eon- 


cession  of  the  township  of  Romney, 
Kent  county,  yielding  a  total  daily  pro- 
duction of  40  barrels."  Since  that  time, 
according  to  press  notices,  other  well-*, 
with  a  large  oil  production,  have  l)een 
drilled  in  the  surrounding  area.  It  is 
stated  that  one  or  two  of  these  wells 
had  the  character  of  gushers  or  flowing 
wells. 

A  set  of  drillings  from  one  of  the 
wells  in  the  above  mentioned  lot  in 
Romney  was  sent  to  the  Bureau,  to- 
gether with  a  statement  a«  to  the 
depths  from  which  they  were  taken. 
The  surface  soil  here  has  a  thickness 
of  135  feet.  The  well  was  drilled  to  a 
depth  of  1,305  feet.  Between  1,285  and 
1,290  feet  the  first  showing  of  oil  was 
obtained,  and  tlie  productive  hori/ou 
lies  between  1,290  and  1,300  feet,  in  the 
Guelph   formation. 

The  company  asked  that  it  be  tle- 
termined  from  the  samples  of  drillings 
sent  by  them  to  the  Bureau  whether 
the  oil  from  the  Romney  well  cumes 
from  the  same  horizon  as  the  gas  in 
the  townships  of  Mersea  and  Gosfield. 
For  this  puqjose  they  sent  a  sample. 
No.  101,  from  a  depth  of  1,025  feet  in 
an  old  gas  well  in  the  township  of  Mer- 
sea. Chemical  analyses  were  made  of 
this  sample  and  of  three  others  from 
the  Romney  well.  The  results  obUiin- 
ed  are  given  in  the  following  table  : 


No.  50.  N. 

51.  No.  52.  No 

K   101. 

Insoluble 

silicious 

residue  ....       1.32 

2.02       1.00 

.58 

Alumina       and 

ferric  oxide         1:56 

2.24       1.28 

1..W 

Lime 29.18 

29.38     28  80 

29.70 

Magrnesia  ....     21.61 

21.22     20.66 

21.53 

Carbon   dioxide  40.62 

46.31)     44.30 

46.82 

100.29     100.16     06.69     10<).11> 
Samples  50  and  51  show  the  character 
of   the   rock   in   the   Romney    well      be- 
tween  the   depths   of    1.290*   and      1,300 
feet,  the  productive  oil  horizon.     It  will 
be   noticed   that   there   is  a   remarkably 
close  ajii  cement,   in  the  lime   and   mag- 
nesia   percentages,   in   the    analyses     of 
Nos.    50,   51    and    101.     Sample  'No.    V2, 
from    1.300   to    1,305   feet,   is    also    olosc 
to  these  three  in  its  percentage  of  the 
same  two  constituents.     There  is  also  a 
fairly    close    agreement   as    regards    the 
percentages  of  carbon  dioxide,  and  alu- 
mina   and    ferric    oxide.        In    fact    (he 
four   analyses   agree     so      clofely      that 
they    might    easily     represent     samples 
from   a    single   bed    or   stratum.      There 
therefore   seems   little   doubt    that      the 
gas  of   Mersea   and   the   oil   of   Romney 
come    from    the    same   horizon     in      the 
Guelph  formation.     This  formation   lies, 
of    courf^e,    a   considerable    distanc*»    be- 
low  the   horizon   at    which   oil    is    found 
in   the   old   Petrolea   field  and   where   it 
has  been  sought  for  in  the  township  of 
Rnleijih    an.l    other    areas    adjacent      to 
Romnev. 
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Peat  Fuel 

In  the  Twelfth  Report  of  the  Bureau 
of  Mines  a  full  account  of  the  peat  fuel 
industry,  both  in  Ontario  and  in  Eur- 
ope, was  given  by  Mr.  W.  E.  II.  Cartor, 
Secretary  of  the  Bureau  (.'>),  and  in  tlie 
following  paragraphs  Mr.  Carter  pre- 
sents further  information  on  tlie  sub- 
ject. The  output  of  compressed  peat 
fuel  in  the  Province  last  year  »vas 
1,100  tons,  valued  at  $.3,;30().  It  was 
produced  mainly  at  the  factory  of  Mr. 
Alexander  Dobson,  Beaverton,  but  a 
Bmall  tonnage  was  also  made  by  Do- 
minion Peat  Products  at  Newingtou. 

Operations  during  the  season  of  1903 
■were  confined  to  the  factories  noted 
m  the  above-mentioned  report.  New 
methods  and  machines  applicable  to  va- 
rious parts  of  the  process  of  manufa*.-- 
ture  have  been  tried  at  both  the  older 
works  and  the  new  plants  during  the 
year.  New  machines  for  field  opera- 
tions and  for  comj)ressing  peat 
briquettes  have  been  invented,  and 
others  already  known  to  the  industry, 
though  not  as  yet  placed  in  commercial 
operation,  have  been  modified  or  improv- 
ed. Not  all  of  these  machines  have  vet 
been  tried  in  actual  practice,  either  ex- 
perimental or  commercial,  so  that  no 
expression  of  opinion  as  to  their  econ- 
omic value  is  yet  possible. 

The  very  general  interest  in  the  ma  iiu- 
tacture  of  peat  fuel  awakened  during 
the  past  year  or  so  both  in  Ontario  and 
other  parts  of  Canada,  and  in  many 
parts  of  the  United  States,  and  even 
Mexico,  has  led  to  the  formation  of  a 
large  number  of  companies  to  undertake 
the    business.      There    is      a      tendency 

« 

amongst  many  of  these  companies  to 
adopt  newly  invented  or  at  least  un- 
tried machines,  and  while  this  may  of 
course  mean  the  introduction  into  the 
industry  of  other  ellicient  processes  and 
Apparatus,  it  would  be  much  safer  ana 
more  satisfactory  if  at  the  outset  only 
those  processes  were  employed  which 
had  stood  the  test  of  actual  use. 

The  more  peat  is  handled  and  worked 
the  more  apparent  does  it  become  that 
in  its  physical  characteristics  it  is 
quite  unlike  any  other  substance.  It 
requires  methods  of  treatment  for  dry- 
ing and  compressing — the  two  funda- 
mental operations  in  the  manufacture  of 
the  fuel — which  are  applicable  to  peat 
alone.  Accordingly  machines  and  pro- 
gresses which  work  successfully  on  such 
substances  as  sawdust,  coal  slack  <  r 
lignite,  alone  or  mixed  with  other  ma- 
terials, are  not  necessarily  suitable  for 
,peat.     It  will  be  time  enough  to  strive 

('»)  Bulletin  No.  5,  Peat  Fuel;  Its  Manu- 
facture and  Use,  reprinted  In  12th  Rep. 
Bur.   Mines,   pp.  191-234. 


lor  machinery  to  make  cheaper  and  bet- 
ter peat  when  the  fuel  which 
has  already  been  found  commer- 
cially satisfactory  is  being  turn- 
ed out  in  quantity.  Peat  briquettes 
can  be  and  are  being  njade  now 
in  Ontario  for  about  $1.50  per  ton,  and 
are  sold  for  $3.r)0  per  ton  at  the  works. 
One  plant  has  during  the  past  year  (the 
third  year  of  its  operation)  manufac- 
tured 1,000  tons  and  sold  the  product 
in  small  lots  from  end  to  end  of  the 
Province.  This  is  surely  i)rofit  enough 
and  proof  of  success  enough  to  show  the 
business  to  be  a  legitimate  one. 

Of  equal  importance  with  the  adop- 
tion at  the  outset  of  only  tried  and 
proved  machines  is  the  employment  of  a 
superintendent  or  manager  who  is  well 
acquainted  with  the  machines  and  pro- 
cesses of  tlie  day  and  with  the  peculiar- 
ities of  peat. 

The  Open-Tube  Press 

As  described  in  Bulletin  No.  5,  only 
two  types  of  bricjiietting  press  hive  been 
tried  on  a  commercial  scale  so  far.  The 
principle  of  one  is  compression  against  a 
solid^  base  without  friction  in  the  die  or 
mould  ;  the  other,  compression  against 
the  frictional  resistance"  of  the  peat 
briquettes  on  the  walls  of  the  open-tube 
or  bottomless  die.  Further  investiga- 
tion has  exposed  a  serious  weakness, 
probably  the  most  imj>ortant  one  in  the 
latter  variety  of  press,  and  as  the  fail- 
ure strikes  directly  at  the  principle  of 
its  operation  it  api>ears  insurmountable. 
The  open-tube  or  bottomless  die  is  large- 
ly used  in  Germany  for  compressing  lig- 
nite and  coal  dust  or  fines  into 
briquettes,  which  would  indicate  a 
radical  diflference  between  the  chemical 
as  well  as  tlie  physical  composition  of 
peat  and  the  other  two  substances,  lig- 
nite and  coal  fines,  affecting  their 
amenability  to  frictional  compression 
in  the  open-tube  die.  At  Dobson's 
peat  factory  at  Beaverton  trials  of 
the  open-tube  die  press  on  peat 
were  made  more  thoroughly  perhaps 
than  at  any  other  place  in  the  Province 
or  elsewhere.  The  failure  of  the  mach- 
ine there  as  elsewhere  usually  showed 
itself  in  a  cracked  or  broken  die  tube. 
At  last  to  obviate  the  recurrence  of  this, 
a  heavy  nickel  steel  die  was  cast,  which 
withstood  perfectly  the  immense  ten- 
sional  stress  occasioned  by  the  frequent  ' 
binding  of  the  peat  in  the  tube.  In 
outside  diameter  and  length  it  remained 
unaltered  after  a  month  or  more  of  con- 
tinual use.  It  was  at  the  end  of  this 
period  that  the  serious  failure  or  weak- 
ness above  referred  to  wa^^  d\afc^iN«t^^ 
and  set  down  as  \\v«  \>To\>aX>\^  <ia.>\%^  oV 
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all  former  troubles  with  the  machino. 
The  inside  of  the  tube  at  about  3  inches 
below  the  lip,  namely,  at  the  point 
where  the  actual  compression  of  the 
peat  into  a  briquette  took  place,  had 
worn  away  until  the  inside  diameter  of 
the  tube  at  that  point  was  one-quarter 
of  an  inch  greater  than  the  rest  of  the 
tube.  'Ihis  meant  that  with  one  stroke 
of  the  punch  a  briquette  of  2  3-4  inches 
in  diameter  was  made  in  this  enlar^^ed 
or  worn-out  portion  of  the  die  tube. 
With  the  following  stroke  and  in  the 
formation  of  the  next  block  of  peat  the 
tirst  one,  now  extremely  dense  and  nard, 
had  to  be  squeezed  down  into  a  diame- 
ter one-quarter  inch  less,  namely,  2  1-2 
inches  in  the  lower  portion  of  the  tube. 
The  inevitable  result  would  be  a  broken 
die  tube,  if  not  a  broken  press.  The 
greater  the  amount  of  ash  in  the  peat 
the  faster  the  wear  in  the  tube;  but 
even  with  peat  free  from  sand,  which 
is  rarely  found,  this  wear  will  take 
place. 

The  Whitewater  Press 

At  the  Welland  peat  works,  as  noted 
in    the    last    paragraph    in    the    revised 
edition   of   the  Bulletin   incorporated   in 
the  Twelfth  Jl:<ei>ort  of  the    Bureau     of 
Mines,  one  of  the  Dickson  presses  was 
altered   to  make  a  quick   short   stroke, 
more   in   the  nature  of  a   blow  than  a 
punch,  the  open- tube  die    being     used. 
This   press   is  generally    known   as    the 
"Whitewater,"       since       it       was       at 
the     town     of     that     name     in     Wis- 
consin,    U.  S.  A.,     that     the     principle 
was       first       embodied       in       a       peat 
press  and  tried.    The  results  at  Welland 
were  not  satisfactory  enough  to  warrant 
iollowing  up  the  idea.  The  trouble  seems 
to  be  that  the  short  stroke  makes  thin 
plates  of  peat,  which  do  not  always  ad- 
here to  form  a  thick  enough  ^lock,  but 
drop  out  as  or  subsequently     separate 
into  fiat  briquettes.       This  fiaking  may 
perhaps     to  some  extent  be  due  to  the 
peat  being  insutiiciently  fibrous  or  lack- 
ing in   binding  material,  and   need   not 
necessarily  condemn  a  press  constructed 
on  this  principle.     The  real  trouble  will 
arise  after  a  longer  trial,  with  the  wear- 
ing action  on  the  die  tube,  when  the  re- 
sult will  probably  be  the  same  as  with 
the  slow-stroke  press. 

New  Peat  Factories 

A  numt)er  of  peat  fuel  manufactories 
were  established  last  year,  or  compan- 
ies were  formed  to  establish  them,  espe- 
cially in  the  United  States,  and  many 
new  or  "improved"  presses,  dryers,  etc., 
were  invented  for  use  therein.  But  as 
to  their  success  or  failure  little  definite 
can  here  be  said.     At  East   I^xtngton, 


Massachusetts,  a  peat  fuel  manufactory 
of  large  capacity  was  being  completed 
in  the  fall.  Another  was  to  have  been 
erected  on  the  peat  bogs  of  Worcester 
and  Middlesex  counties  of  the  same 
State.  At  (Jalpac,  Michigan,  and  at 
W  Intewater,  Wisconsin,  peat  plants 
were  in  operation  for  a  time,  the  former 
employing  the  Dickson  press  and  the 
latter  the  Whitewater  press  above  re- 
tered  to.  At  i:>outh  Ben^,  Indiana,  a 
company  has  been  formed  to  put  up  a 
peat  fuel  factory  on  bogs  in  the  vicin- 
ity of  that  place.  The  .machines  will 
jnobably  be  made  this  winter  in  prepar- 
ation for  work  during  the  coming  sea- 
son of   1904. 

In  Ontario  two  recently  incorporated 
peat  companies  are  the  Toronto  Peat- 
Fuel  Company,  to  instal  Mr.  A.  A. 
Dickson  s  latest  peat  press  (on  the  open- 
tube  principle)  and  peat  dryer  on  a  bog 
at  Fictoii,  where  some  trials  were  made 
duimg  the  summer  of  1903  ;  and  the 
imperial  I'eat  Company  of  Guelph,  to- 
adopt  in  a  peat  fuel  manufactory  the 
new  White  briquetting  machine,  one  of 
whicli,  of  full  size,  is  now  about  com- 
pleted (March,  1904),  and  ready  for 
work  this  coming  season.  A  working^ 
model  of  this  press  has  been  maintained 
in  Toronto  for  the  past  year  or  so,  mak- 
ing tests  at  intervals. 

Lisffifte  as  a  Fuel 

At  Bismarck,  North  Dakota,  machines- 
are  under  construction  for  experimental 
work  on  the  lignite  which  occurs  in  vast 
beds  in  that  State.  The  desire  is  to 
compress  the  lignite  without  the  addi- 
tion of  chemicals  or  binder  into 
briquettes.  For  the  purpose  of  acquir- 
ing all  available  data  on  the  industry  an- 
engineer  was  sent  to  Germany  to  ac- 
quaint liimself  with  the  practice  in  that 
country,  where  a  large  percentage  of 
the  fuel  consumed  is  in  the  fomi  of 
briquettes  of  lignite  or  **brown-coal." 
There,  however,  a  binder  is  generally 
necessary,  such  as  tar  or  the  bituminous 
residue  from  the  distillation  of  tars. 

An  interesting  communication  has 
been  received  bv  the  Bureau  from 
Mr.  George  Gregory  Smith,  an  en- 
gineer in  Florence,  Italy,  who  has 
been  retn'n<.'d  by  parties  interested  in- 
the  lignite  deposits  there,  to  make 
a  report  on  that  fuel.  He  states 
that  there  is  now  in  sight  in  the  various 
deposits  in  Italy  about  400  million  tons 
of  lignite,  and  that,  with  the  exception 
of  wood  and  charcoal,  both  scarce  and 
jdear,  lignite  is  the  only  fuel  Italy  has, 
all  her  coal  being  imported.  The  letter 
proceeds  :  "As  a  fuel,  lignite,  no  matter 
how  thoroughly  dried,  is'  unsatisfactory. 
The  result  of  my  investigations,  how- 
ever,  have  led   me   to  conclude  that   if 
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lignite  is  looked  upon  not  as  a  fuel  prim- 
arily, but  as  a  chemical  substance  with 
fuel  as  a  bye-product,  it  possesses  far 
more  value  than  it  would  if  used  prim- 
arily as  a  fuel  either  in  the  form  of 
briquettes  or  otherwise."  He  goes  on 
to  say  that  by  fractionally  distilling  lig- 
nite, gas,  coke,  tar  and  ammoniacal 
liquor  are  obtained,  the  average  heating 
value  of  the  gas  by  his  determinations 
on  Italian  lignite  being  4,770  calories 
per  litre.  Quoting  again,  "The  distilla- 
tion of  the  tar  results  in  the  following  : 
benzine  (crude),  lubricating  oil,  anilinq 
blue  (solution),  fenol  (crude),  and  tar 
residue  (pitch  or  extra  carbon).  The 
tar  residue  is  then  used  as  a 
binding  material  for  the  lignite  coke. 
This  fuel  in  the  form  of  briquettes  has 
proved  extremely  satisfactory.  The 
volatile  substances  in  the  form  of  gas, 
tar  and  ammoniacal  liquor  rather 
more  than  pay  the  entire  cost  of  the 
process,  leaving  the  fuel  practically  free 
of  cost. 

"I  have  never  made  any  tests  of  peat, 
but  venture  on  a  suggestion  that  from 
some  of  your  bogs  at  least  you  might 
possibly  obtain  an  approximately  simi- 
lar result." 

With  regard  to  the  suggestion  in  this 
last  paragiaph,  no  commercial  tests  of 
such  a  process  have  ever  been  made  in 
Ontario.  There  are  in  Germanv.  Bt 
Oldenburg,  and  in  Kussia,  at  Kedkino, 
plants  for  coking  peat  and  utilizing  the 
gaseous  products  and  the  liquors  con- 
densed therefrom.  The  process  is 
known  as  the  Ziegler  process  and  has 
been  described  in  numerous  journals 
and  consular  reports.  The  chief  objec- 
tion at  the  present  stage  of  its  develop- 
ment is  the  first  cost  of  the  plant,  which 
is  quite  high  on  account  of  the  elaborate 
arrangement  for  saving  the  various  bye- 
products.  Samples  of  the  bye-pro- 
ducts from  the  coking  operation  and 
subsequent  fractional  distillation  of  the 
tar  have  been  obtained  by  the  Bureau 
of  Mines  and  may  be  seen  here.  The 
samples  comprise  tar,  tarwater,  gas -oil 
from  the  tar,  concentrated  tar.water. 
crude  methyl  alcohol,  35  per  ?ent. 
methyl  alcohol,  95  per  cent,  ditto,  and 
crude  ammonium  sulphate  crystals,  all 
from  the  tar-water. 

Lignite  or  brown  coal  has  been  known 
for  many  years  to  exist  in  the  north- 
ern areas  of  Ontario,  but  beyond  a  su- 
perficial examination  of  the  occurrences 
along  some  of  the  rivers  little  was  done 
until  the  summer  of  1903  in  the  way  of 
determining  its  extent.  The  exploration 
party  then  sent  out  was  equipped  with 
suitable  tools  and  appliances  to  make 
borings,  etc.,  and  the  results  of 
the  work  are  embodied  in  a  report  in 
another  part  of  this  volume.      Valuable 


data  on  the  quality  and  area  of  the 
vast  peat  bogs  in  that  i)art  of  the  Pro- 
vince were  also  obtained.  These  lignite 
deposits,  it  may  be  confidently  predicted, 
will  come  into  use  some  day,  either  by 
being  briquetted  or  distilled  by  some 
such  method  as  the  Ziegler  process. 

Peat-makfns:  in  Ontario 

The  peat  fuel  industry  in  Ontario 
during  1903  was  confined  to  four  points, 
Beavorton,  Newington,  Welland  and  Pic- 
ton. 

Ilie  plants  at  Kondeau,  Brunner  and 
Brockville  which  were  expected  to  re- 
open have  for  one  reason  or  other  lain 
idle. 

llie  only  change  in  the  plant  at  the 
Beaverton  factory  was  the  addition  of 
a  travelling  peat  elevator  to  load  the 
piles  of  air-dried  p«jat  scraped  oflf  the 
tteid  into  the  tram  car.  Formerly  this 
work  was  done  by  hand.  With  a  few 
alterations  the  machine  will  be  adopted 
as  juirt  of  the  permanent  plant  this  heA- 
son.  At  this  factory  1,000  tons  of  peat 
briquettes  were  made  during  the  season 
of  1903.  An  attempt  will  this  year  be 
made  to  harvest  enough  air-di*ied  peat 
to  keep  the  one  press  in  continuous 
operation  through  the  winter  as  well. 

With  regard  to  the  use  of  cordwood 
lor  fuel  under  the  boiler  and  dryer,  as 
against  crude  or  cut  peat,  Mr.  Dobson, 
the  proprietor  of  the  works,  has  satis- 
tied  himself  that  with  good  mixed  wood 
at  ^i.'SO  per  cord  (which  is  about  a 
minimum  price)  it  is  clieaper  to  use 
crude  or  cut  peat.  He  bought  several 
acres  of  timbered  land  and  cut  and  de- 
livered the  wood  himself,  finding  that 
J151.30  per  cord  was  the  cheapest  it  could 
be  done  for.  The  crude  peat  on  the 
other  hand  can  be  cut  and  piled  along 
the  ditches  to  dry,  and  subsequently  de- 
livered to  the  works  for  considerably 
less  per  unit  o|  heating  power.  Next 
Benson,  there  fore,  a  supply  will  be  dug 
lor  future  use  to  replace  the  cord- 
wood. 

The  Dobson  dryer  has  been  steadily 
turning  out  peat  at  the  rate  of  3,000  lb. 
or  iVo  tons  per  hour,  drying  it  from 
about  40  or  45  per  cent,  down  to  12 
per  cent,  water  content. 

A  Demonstrating:  Plant 

It  is  the  intention  of  Mr.  Dobson 
and  his  associates  to  erect  another  peat 
factory  similar  to,  but  of  double  the 
capacity  of  the  Beaverton  works,  on  an 
extensive  peat  bog  of  reported  excel- 
lent quality  at  Caledonia  Springs,  a  few 
miles  east  of  Ottawa.  Such  a  step  is 
necessary  at  the  present  stage  of  the 
industry  in  order  loaAivV^  \.o  ^\on^  \>cv^ 
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success  of  his  machines  and  process  on 
a   larger  scale  and  on  a  diU'erent   bog. 
The  bog  at  Beaverton  is  too  small     to 
warrant  enlarging  the  present  factory; 
and  besides  this  the  peat  has  character- 
istics not  common  to  the  large  majority 
of  bogs  in  Ontario.    This  work  will    be 
greatly  appreciated  by  all  interested  in 
the    peat    fuel    industry    as    hel))ing    to 
solve  certain  unanswered  questions  cov- 
ering  the  operation     of  a  much  larger 
plant   than   the   one-   or   two-press   fac- 
tories      now       in       existence.         One 
question       has       reference       to       ways 
and      means      of      storing      the      im- 
mense   quantity    of    air  dried    peat    re- 
quired for  the  factory's  winter  supply. 
Must  it  be  covered  or  housed,  or  not  ? 
Another  deals  with  the  advisability  of 
concentrating  all  the  factory  operations 
--mechanical  drying  and  compressing — 
under  the  one  roof,  to  which  one  point 
the   necessarily   extensive   areas  of   bog 
under   "cultivation"   shall    all   be   tribu- 
tary, as  against  the  adoption  of  a  maxi- 
mum     capacity      factory      unit,      any 
number     of     Vhich     could     be     erected 
at      separated      pointy      in      the      bog, 
each  on  an  area  which    would    supply 
it    with    the    necessary   amount   of   air- 
<iried    peat.     This     latter     is  the    usual 
arrangement    in   such      European    coun- 
tries as  Sweden,  Germany,  Denmark  and 
Uussia,  where  the  plants   used   are  for 
the  manufacture  of  "machine-peat'*  only. 
In  connection  with  this  the  following 
figures   will    give   an    idea    of    the    field 
area  required  to  harvest  a  certain  ton- 
nage of  peat  during  one  season.     Some 
of  the  figures  are  only  approximate,  so 
that  the  results  arrived  at  are  not  ab- 
solutely definite.     In  the  field  methods 
adopted  at  Beaver  ton  1  acre  is  reijuired 
to    spread   10   tons   peat   for   air-drying. 
But  in  an  average  day  2  collections  or 
scrapings  may  be  taken  olT  that  area  so 
that  a  daily  product  per  acre  of  20  tons 
IS  obtained.     At     Welland,  where   har- 
rowing is  followed,  ontf  scraping  only  is 
made   per  day,   but   the   layer   removed 
is    about     twice  as  thick  as  at  Beaver- 
ton     and  amounts   to  20  tons  per  day 
per     acre.     Out   of     a   period     of   open 
weather  six  months  in  d.iiation,  at  least 
two-thirds  or  120  days  should  give  good 
drying  weather.     Therefore  the  season's 
product   of    peat   fuel  per   acre   will  be 
2,400  tons.     But  in  the  bogs  of  Ontario 
the  average  amount  of  peat  fuel  (finish- 
ed product  with  12  per  cent,   moisture) 
per  acre  for  each  foot  of  depth  is  21.) 
tons,  so  that  to  gather  2,400  tons  from 
the  same  acre  requires  a  bog  about   11 
feet  deep.     Provided  this  depth  of  peat 
is    available   and   the   peat   factory   has 
an  output  of  50,000  tons  peat  fuel  per 
year,  the  approximate   maximum   capa- 
city of  a  6-pre8s  plant,  there  would  ac- 
cording to  tuese  figures  be  required  for 
Held   operations   an    area     of   about   20 


acres,  if,  as  with  many  of  the  bogs, 
the  depth  is  but  5  feet,  or  even  2»/o  feet 
as  at  Beaverton,  the  area  would"  have 
to  be  doubled  or  quadrupled  respectively. 

The  Newington  peat  works  owned  by 
Dominion  Peat  Products,  Limited,  were 
completed  and  in  operation  for  a  short 
period.  About  100  tons  of  peat  fuel  are 
said  to  have  been  manufactured.  Noth- 
ing further  need  be  added  here  in  the 
way  of  description  of  the  plant  and  ma- 
chines. It  is  the  intention  of  the  com- 
pany, according  to  Dr.  Spencer,  the 
president,  to  continue  operation  next 
season  and  try  to  establish  the  factory 
as  a  permanent  enterprise.  No  official 
examination  of  the  factory  when  in 
operation  has  been  possible,  so  that  an 
opinion  on  the  feasibility  or  success  ol 
the  process  and  plant  will  have  to  be 
deferred. 

At  Welland  a  new  arrangement  was 
made   at    the    beginning   of    the    season 
by   which  Mr.  Alex.    Dobson   was  given 
full   charge   of   the   briquetting   part   of 
the  plant  and  operations,  and  an  order 
for   one   of   his   presses.     The   Peat    In- 
dustries, Limited,  which  owns  the  fac- 
tory,   was   on    the   other    hand    to   fur- 
nish the  supply  of  dried  peat  in  shape 
for  briquetting.     For  this  purpose  field 
operations  were  continued  steadily  for  & 
considerable  period  and  something  over 
500  tons  finished  fuel  as  air-dried  peat 
were  piled  up  at  several  points  on  the  bog. 
Another  new  dryer  was  installed  after 
the    design    of      the    original      Simpson 
machine  with  all  the  latest  alterations 
or  improvements.     When  the  new  Dob- 
son  press  was  ready  for  work  the  new 
dryer   began   operations.     It  then   tran- 
spired, according  to  Mr.  Dobson  who  was 
on  the  ground,  that  the  dryer  was  quite 
unable  to  dry  the  necessary  supply   of 
peat.      Not    more    than      about    3    tons 
could  be  put  through  in  a  day,  instead 
of  the  required  12  to  15  tons.    For  this 
reason    practically    nothing   was   accom- 
plished towards  manufacturing  the  com- 
pressed   fuel.     Mr.    Dobson    states   that 
the   incapacity   of   this     Simpson   dryer 
was  due  in  part  to  the  excessive  amount 
of  water  (about  60  per  cent.)  in  the  so- 
called  air-dried  peat.     The  chief  reason 
for  its  failure  lies  however  in  the  heavy 
loss  of  heat   by  hampering  the  flow   of 
the  gases  of  combustion  fvom  the  lower 
cylinder  chamber  to  the  upper,  and  by 
radiation  into  the  walls  and  partitions 
of  the  apparatus  the  combined  area  of 
which  is  too  greatly  out  of  proportion 
to    the    contained    charge    of    peat.      In 
the  elfort  to  make  use  of  all  the  heat 
in  the  gases  of  combustion  a  complicat 
ed  and  expensive  machine  has  been  con- 
structed, not    only   without    gain    but, 
judering  from  its  operations  so  far,  with 
a  distinct  loss,  as  compared  with  other 
dryers,  in  drying  capacity. 
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Another  new  peat  gatherer  was  ex- 
perimented with  at  the  Welland  bog 
for  removing  the  layers  of  air-dried  peat 
from  the  surface  of  the  bog.  The  idea 
of  the  machine  Is  somewhat  after  that 
incorporated  in  the  ordinary  street 
sweeper  with  revolving  brush  drawn  by 
a  team  of  horses.  It  did  not  prove  a 
success. 

Harrow  in  gf  for  Air-drying 

These  field  operations  at  Welland  have 
diiected  attention  to  a  point  which  has 
hitherto  been  largely  disregarded  or  en- 
tirely overlooked,  namely,  the  method 
of  loosening  the  surface  of  the  peat 
bog  by  harrows  for  air-drying.  This  is 
a  very  convenient  plan  when  the  bog 
contains  many  roots  and  snags,  as  at 
Welland.  A  harrow  will  loosen  the  sur- 
face regardless  of  the  snags,  where  me- 
chanical diggers  will  probably  not  work 
satisfactorily.  For  this  reason  the  har- 
rowing method  has  been  resorted  to  at 
Welland.  In  Norway  and  Sweden  at 
the  manufactories  of  moss-litter  and 
peat-meal  this  method  was  in  extensive 
use  at  one  time,  and  is  still  not  entirely 
superseded  by  spade  digging.  The  two 
applications  are,  however,  different,  in 
that  the  surface  growth  of  moss  used 
for  making  'iitt«r"  and  "meal"  is  much 
lighter  and  therefore  more  easily  dried 
in  the  air  than  the  peat  below,  and  may 
consequently  be  loosened  for  air-drying 
in  larger  fragments  than  peat;  al«o  in 
scraping  off  the  surface  after  drying  a 
considerably  deeper  layer  will  necessar- 
ily be  collected,  on  account  of  the 
coarseness  of  the  fragments,  than  would 
be  permissible  with  peat,  since  the  lat- 
ter would  not  be  dry. 

It  was  shown  in  the  Peat  Bulletin 
that  just  about  twice  as  much  air-dried 
peat  per  acre  was  collected  from  the 
surface  of  the  Welland  bog  by  the 
scraper  After  air-drying  than  at  the 
Beaverton  bog,  or  about  &n  inch  in  depth 
at  the  former  and  a  half  inch  at  the  lat- 
ter. This  may  explain  why  the  Welland 
air-dried  peat  was  not  sufficiently  low  in 
moisture  content  for  subsequent  satis- 
factory handling. 

From  the  nature  of  peat,  especially 
the  fibrous  sphagnum  variety  of  which 
most  bogs  are  composed,  it  is  not  pos- 
sible to  harrow  the  surface  into  the 
line  granular  condition  most  suitable  for 
rapid  air-drying.  The  peat  is  torn  out 
largely  into  fragments  an  inch  or  more 
in  diameter,  only  a  small  proportion 
having  the  proper  degree  of  fineness, 
of  about  14  inch.  With  a  mechanical 
digging  machine,  on  the  other  hand, 
such  as  has  been  in  operation  at  Beav- 
erton for  several  seasons,  the  peat  is 
cut  and  broken  into  fine  particles  and 
then  spread  over  the  field  to  dry. 


Since  therefore  it  is  not  possible  to 
scrape  off  or  in  any  other  way  collect 
as  thin  a  layer  as  desirable  of  the  air- 
dried  product  when  it  has  been  har- 
rowed it  must  be  left  out  longer  until 
dried  to  about  an  inch  in  depth.  Con- 
sequently, in  order  to  harvest  the  same 
supply  daily  from  both  methods,  ap- 
proxiiiijitely  twice  as  great  a  field  urea 
will  be  necessary  where  harrowed  as 
where  dug  and  spread,  other  conditions 
being  equal.  Owing,  however,  to  the  un- 
certainty of  the  weather,  the  latter 
process  reaps  an  advantage,  inasmuch 
as  during  every  minute  of  sunshine  and 
wind,  an  appreciable  evaporation  of  the 
moisture  takes  place.  During  periods 
of  un.«ettled  weather  this  suitability  for 
quick  drying  and  reaping  may  make  all 
the  difference  between  collecting  a  har- 
vest or  not. 

i'eat,  after  being  dried,  is  remarkably 
insensible  to  atmospheric  changes.  A 
pile  of  fairly  tine  peat  will  shed  the 
severest  ana  uio^i  continuous  rainfalU 
as  successfully  as  a  thatched  roof,  and 
not  be  wetted  deeper  than  a  few  inches, 
in  the  same  manner,  when  subjected 
to  the  most  favorable  air-drying  condi- 
tions, the  moisture  content  in  the  pile 
does  not  alter  below  the  outef  layer 
of  two  or  three  inches  thickness.  These 
peculiarities  may  be  due  in  part  to  the 
compactness  with  which  fine  peat  par- 
ticles lie  together;  but  mainly  would 
appear  to  be  derived  from  some  inert 
physical  characteristic.  Peat  is  a  mark- 
ed non-conductor  of  heat.  This  all 
serves  to  show  that  for  quick  air-dry- 
ing peat  must  be  finely  broken  up,  and 
to  dry  at  all  must  be  spread  out  in  thin 
layers. 

On  account  of  the  intermittent  and 
insufficient  application  of  the  harrow- 
ing method  to  date,  it  is  not  possible 
to  settle  on  what  degree  of  efficiency 
or  succeas  it  may  have  on  a  large 
scale.  iNo  other  method  is  at  present 
available  for  bogs  full  of  sticks*  or 
roots,  so  that  harrowing  will  probably 
hava  to  be  resorted  to  until  a  mechan- 
ical digger  shall  have  been  designed  to 
work  on  bogs  containing  these  obstruc- 
tions. 

Other  Peat  Works 

At  the  Rondeau  bog  the  waters 
drained  off  towards  the  close  of  the  sea- 
son by  the  gradual  fall  in  the  lake  level, 
but  too  late  to  allow  of  resuming  man- 
ufacturing operational  Next  season  it 
is  proposed  to  throw  up  dikes  of  the 
peat  itself  on  the  exposed  sides  of  the 
area  under  treatment,  and  then,  if  ne- 
cessary, to  pump  out  and  start  work 
again.'  A  dike  or  bank  of  peat  is  said 
to  be  about  aa  \mi^rv\o\v&  \Ai  -w^A^t  ^^ 
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clay,  which  makes  diking  a  very  simple 
operation. 

iSince  the  tire  at  the  Bninner  works, 
in  which  meat  of  the  buildings  and  plant 
were  destroyed  or  damaged,  practically 
nothing  has  been  done.  The  company 
have  not  yet  decided  on  a  future  policy. 

At  Ficton  there  is  a  large  peat  bog 
which,  during  the  past  year,  was  made 
the  basis  of  an  attempt  to  start  a  peat 
fuel  industry.  Mr.  A.  A.  Dickson  erect- 
ed a  plant  in  which  a  new  horizontal 
open- tube  briquetting  press  and  ii  new 
dryer,  both  after  his  own  design,  were 
installed.  Details  of  the  test  runs  have 
not  been  obtainable^  and  no  examination 
could  at  the  time  be  made;  but  from 
Mr.  Dickson's  plans  of  the  dryer, 
tlie  principle  of  operation  of  that  jna- 
chine  is  to  take  the  peat  wet  from  the 
bog,  place  it  in  a  cylindrical  steam- 
jacketed  chamber,  and 'there,  by  agita- 
tion and  the  heat  from  the  steam,  to 
reduce  the  water  to  the  desired  con- 
tent. Further  work  will  be  done  with 
the  plant  at  the  same  place  this  sea- 
-son,  according  to  Mr.  Dickson,  this  time 
by  and  at  tlie  expense  of  the  Toronto 
Peat  Fuel  Company,  with  Mr.  Dickson 
as  superintendent. 

The  Milne  Gatherer 

Two  new  peat  machines,  both  of  ori- 
ginal design,  have  been  under  develop- 
ment by  Mr.  J.  J.  Milne  of  Toronto  for 
a,  year  or  so  past.  They  consist  of  a 
peat  harrower  and  gatherer,  or  collector, 
and  a  briquetting  press.  Although  no 
tests  on  a  commercial  scale  have  yet 
been  made  by  either,  they  both  deserve 
a  short  mention  nere.  The  peat  gather- 
er consists  of  a  carriage  on  wheels 
to  run  on  rails,  from  one  side  of  which 
an  arm  thirty  feet  or  more  in  length 
projects,  almost  entirely  suspended  by 
wires  rrom  the  top  of  the  carriage. 
This  arm  consists  of  a  sheet-iron  pipe 
twelve  inches  in  diameter,  with  a  flex- 
ible joint  at  the  carriage  end,  by 
means  of  which  it  can  swing  from  its 
tirst  position  at  right  angles  to  the  car 
and  track  through  90  degrees  back  to 
the  side  of  the  track.  The  outer  end 
of  the  pipe  turns  down  sharply,  at  the 
same  time  expanding  to  a  rectangular 
opening  or  mouth  3  inches  by  30 
inches  in  cross-section,  which  is 
protected  by  curved  lips  and  kept  at  the 
required  distance  of  about  one-half  inch 
from  the  surface  of  the  ground  or  peat 
bog  by  flexibly  affixed  runners  on  either 
side.  IVo  electric  motors  are  installed 
on  the  carriage,  one  propelling  the 
whole  apparatus  forward  or  backward, 
and  the  other  driving  a  large  fan  con- 
nected with  the  collector  arm  or  suc- 
tion pipe.     When  in  operation  the  car- 


riage \vill  travel  along  at  the  desired 
speed,  sliding  the  runners  and  arm  over 
the  ground  and  by  means  of  the  ex- 
haust fan  suck  up  the  loose  particles 
of  peat  and  discharge  them  from  the 
outlet  pipe  into  an  attached  tender  car. 
This  car  must  necessarily  have  some 
such  covering  as  canvas,  to  allow  the 
large  volume  of  air  to  pass  out  while 
at  the  same  time  retaining  the  peat. 
iSuch  a  car  has  not  yet  been  built,  and 
possibly  difficulty  may  be  encounter- 
ed in  separating  the  air  from  the  peat, 
since  a  large  amount  of  the  latter  will 
be  composed  of  dust,  which  may  clog 
'  the  apertures  of  the  cloth  sieve.  Pow- 
er is  taken  by  trolley  from  wires 
above  the  track.  After  the  machine  has 
travelled  the  length  of  the  track  and 
sucked  up  the  air-dried  peat  from  a 
strip  36  inches  wide  (the  width  of  the 
collector  lip  or  mouth)  the  arm  is  mov- 
ed back  until  the  mouth  is  in  position 
to  traverse  the  adjoining  30  inches. 
The  position  of  the  mouth  at  right 
angles  to  the  line  of  travel  is  main- 
tained by  means  of  two  parallel  motion 
rods  and  a  flexible  joint  at  the  top  of 
the  diverging  mouthpiece.  The  suction 
pull  exerted  by  the  fan  is  very  strong, 
but  amenable  to  adjustment.  This  ma- 
chine is  full  size.  It  is  thought  that 
the  length  of  the  arm  might  be  increas- 
ed with  advantage  to  forty  feet  or 
so,  thus  enlarging  the  area  or  strip  of. 
bog  covered  by  the  machine.  Also  an- 
other or  second  arm  might  be  project- 
ed from  the  other  side,  the  one  to  coun- 
terbalance the  other. 

The  method  of  loosening  the  surface 
of  the  bog  for  air-drying,  preparatory 
to  collecting,  will  be  by  harrowing. 
Directly  behind  the  mouthpiece  of  the 
suction  pipe  a  harrow  of  the  same 
width  as  the  mouthpiece  will  be  at- 
tached to  and  drawn  by  the  machine, 
in  this  wiay  loosening  another  layer  of 
peat  immediately  after  the  tirst  has 
been  removed.  By  this  machine,  there- 
fore, the  intention  is  to  accomplish  the 
several  tield  operations  at  one  time. 

The  Mtlne  Press 

• 

The  Milne  briquetting  press  which,  to- 
gether with  the  above  peat  collector,  has 
been  set  up  at  the  home  of  Mr.  Milne, 
near  Mark  ham  is  a  reduced  working 
model,  turning  out  a  peat  briquette  of 
about  one-eighth  the  weight  of  the  pro- 
posed block.  Tlie  principle  of  the  ma- 
chine consists  in  revolving  against  one 
another  two  steel  disc  or  cog  wheels 
whose  width  is  that  of  the  desired  peat 
briquette,  say  'ly^  inches  and  out  of 
the  periphery  of  each  of  which  semi- 
cylindrical  "compression  cavities"  are 
milled  of  the  same  diameter  as  that  of 
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the  desired  briquette.  Except  for  the 
shape  of  tooth  and  cavity  the  wheels 
are  fhe  same  as  ordinary  cog- 
wheels. The  tooth  of  one  wheel  comes 
opposite  the  cavity  of  the  other,  enter- 
ing into  it  one-eighth  of  an  inch.  On 
eilher  side  of  these  two  compression 
wheels  where  they  meet  or  interlock 
(without  touching,  a  fraction  of  an  inch 
ciearage  being  allowed),  a  steel  band 
composed  of  a  number  of  thin  bands  for 
greater  flexibility,  is  held  tight  and  flat 
against  the  wheels  for  a  suilicient  height 
both  above  and  below  the  point  of  in- 
terlocking, where  the  compression  takes. 
place,  to  guide  the  stream  of  peat 
dust  into  the  cavities  of  the  wheels, 
to  form  the  ends  to  the  peat 
blocks  by  enclosing  the  compre'ssion 
cavities,  and  to  hold  the  conlpressed 
blocks  below  long  enough  to  free  them 
therefrom.  The  peat  is  fed  by 
hopper  from  above  and  immediate- 
ly compressed  by  the  tooth  of  one 
wheel  into  a  cavity  of  the  other. 
The  side  bands  move  with  the  compres- 
sion wheels  by  contact  with  them. 
When  the  correct  feod  is  maintained  a 
very  solid,  dense  block  of  peat  results 
having  a  semi-cylindrical  form.  There 
IS  a  slight  frictional  motion  on  all  the 
faces  of  the  briquette  which  gives  some- 
what of  a  polish  and  hardness  to  the 
surface  of  the  blocks. 

Mr.  Milne  states  that  an  order  has 
been  received  from  a  firm  in  Indiana  for 
one  of  each  of  these  machines,  and  that 
lie  hopes  to  have  the  same  built  and  in- 
stalled for  operation  thcie  this  coming 
season.  Until  then,  or  until  they  have 
been  put  in  commercial  operation  else- 
where, it  will  not  be  possible  to  ex- 
press an  opinion  one  way  or  other  as 
to  what  success  may  be  expected  with 
the  press.  The  model  works  well,  but 
with  all  such  machines  the  test  of  time, 
that  is  of  continuous  operation  on  a 
commercial  scale,  is  the  only  one  which 
really  counts. 

The  Industryr  m  Europe 

In  Norway  great  interest  is  now 
being  taken  in  the  peat  fuel  industry 
and  as  it  is  still  in  the  initial  or  investi- 
gation stage  there  just  as  it  is  here,  the 
information  acquired  in  that  country  is 
naturally  of  value  in  Ontario.  Not  only 
in  Morway,  but  in  every  other  European 
country  where  peat  forms  an  article  of 
commerce,  the  steady  progress  of  the 
mdustries  arising  out  of  its  various 
utilizations  is  the  raison  d'  etre  of  an 
Association  which  employs  one  or  more 
peat  engineers  and  a  regular  office  staff, 
and  possibly  maintains  and  operates 
laboratories  for  the  chemical  examina- 
tion of  peat  and  its  products,  with  the 
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idea  of  gathering  and  disseminating  in- 
formation of  value.  Thetjo  Associations 
all  receive  Government  aid  in  one  form 
or  other,  which  enables  them  to  peri- 
odically publish  for  free  distribution  re- 
ports of  their  work  with  all  data  and 
advice  for  the  aid  of  persons  already  en- 
gaged in  or  about  to  enter  ir»to  the 
nianulacture  of  peat  products. 

Much  of  this  work  does  not  greatly 
interest  us  in  Ontario  since  in  those 
countries  practically  the  only  peat  fuel 
manufaclured  is  the  so-called  "machine- 
peat,"  which,  besides  containing  too 
much  water  (25  to  30  per  cent.),  is  too 
bulky  for  general  competition  with 
either  hard  or  soft  coal.  Briquetting 
lor  a  product  similar  to  that  of  our 
own  plants  has  been  tried  at  only  two 
or  three  places  in  Europe.  In  addition, 
the  fact  tliat  by  removing  the  moss  or 
peat  of  tlie  marsh  or  bog  good  farm 
land  may  be  reclaimed  is  just  as  im- 
portant, if  not  more  so,  in  those  coun- 
tries, where  agricultural  lands  are  scarce 
and  of  national  value,  as  the  utilization 
of  the  peat  itself.  A  few  acres  of  farm 
land  more  or  less  in  this  country  do  not 
signify  much,  where  the  unoccupied  areas 
ars  as  yet  so  great.  But  apart  from  these 
ditterences,  the  Norwegians  require  to 
know  as  much  about  the  peculiarities  of 
peat  and  how  to  best  go  about  its  manu- 
facture into  fuel  as  we  do. 

From  the  report  of  progress  of  the 
engineer  to  the  Norwegian  Marsh  As- 
sociation for  the  year  1903  several  ex- 
tracts are  here  given.  The  first  re- 
quisite to  success  in  any  undertaking  to 
manufacture  peat  fuel  is  a  suitable  bog. 
'i'his  has  not  yet  been  fully  realized  in 
Ontario.  In  Norway,  where  bogs  are 
plentiful,  those  which  cannot  be  drained 
are  not  worked,  although  in  other  coun- 
tries, Denmark  and  Russia  for  instance, 
such  submerged  bogs  are  now  turning 
out  a  large  amount  of  machine-peat  fuel 
every  year.  It  may  be  necessary  in 
time  to  make  use  of  our  own  submerged 
bogs,  but  in  that  event  the  probability 
is  that  the  required  area  will  be  cut. 
oflf  from  the  rest  by  dikes  of  the  peat 
itselt,  the  water  pumped  out  and  the 
bog  then  worked  dry,  as  with  a  natural- 
ly drained   one. 

The  Bogs  of  Norway 

The  Norwegian  rules  require  not  only 
that  the  bog  must  be  systematically 
sounded  in  order  to  closely  estimate  its 
contents,  but  that  samples  be  taken  from 
the  dilferent  layers  and  analysed  for  the 
usual  constituents  of  carbon,  volatile 
combustibles  and  ash,  and  a  determina- 
tion made  of  its  calorific  or  heating 
value.  First  class  fuel  should  have  no 
more  than  6  per  cent,  aatv\  \Q  ^«t  ^i^oX., 
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ash  makes  second-class,  while  15  per 
cent,  is  the  limit  allowable  for  all  ordin- 
ary purposes.  The  calorific  value  de- 
pends on  the  degree  to  which  the.  peat 
in  the  bog  has  "ripened"  or '"matured," 
that  is,  become  dense  by  elimination  of 
part  of  the  gaseous  constituents  with  an 
increase  in  the  carbon.  The  minimum 
for  good  fuel  is  placed  at  5,000  calories 
per  kilogram  which  is  equivalent  to 
1,260' B.T.C.,  calculated  on  peat  free  of 
water  and  ash. 

A  bog  of  not  less  than  0  feet  to  7 
feet  in  depth  is  preferred.  It  should  be 
allowed  to  drain  to  the  bottom  for  at 
least  a  year  before  commencing  to  dig, 
and  not  until  three  years  after  does  the 
bog  become  sulKoiently  dr^  to  manufac- 
ture machine-peat  thereon  at  the  normal 
minimum  cost.  Ihe  reason  for  this  lies 
probably  in  the  necessity  in  most  cases 
of  spreading  the  cut  or  excavated  peat 
on  the  surface  of  the  bog  for  air  drying, 
when  the  dryer  the  bog  the  nu»re  rapidly 
will  the  moisture  evaporate  from  the 
incumbent  peat.  The  practice  in  Ontario 
in  air-drying  is  also  to  spread  the  peat 
over  the  surface  of  the  bog,  but  in  a 
tine  granular  condition  instead  of  in 
bricks,  so  that  the  same  time  may  be 
required  here  to  attain  the  minimum 
cost.  If  the  upper  stratum  of  live  or 
light  moss  is  not  to  be  made  use  of,  time 
may  be  saved  by  burning  oif^he  top  to 
the  dense  peat  underneath  into  which 
the  tire  will  not  penetrate.  By  this 
means  an  excellent  level  and  dense  sui*- 
face  is  obtained  on  which  to  begin  the 
lield  operations  of  digging  or  excavat- 
ing and  spreading. 

The  higher  the  bog  relative  to  the 
surrounding  country  and  the  freer  it 
stands  from  any  fringe  of  bordering  trees 
the  greater  will  be  the  sweep  of  wind 
across  the  drying  fields.  Wind  is  by  far 
the  most  important  factor  in  the  air- 
drying  process. 

in  European  countries  bogs  must  be 
reasonably  clear  of  roots  and  sunken 
timber,  even  though  their  method  of 
raising  the  peat  is  by  hand  with  the 
spade.  With  us,  as  before  mentioned, 
unless  snags  are  almost  entirely  absent 
the  mechanical  excavator  as  now  made 
cannot  operate. 

Besides  t'he  above  properties  of  a 
suitable  bog  there  are  no  doubt  others 
which  enter  into  its  practical  utiliza- 
tion to  an  important  degree,  but  which 
only  the  experienced  manufacturer  can 
fully  appreciate.  On  the  other  hand,  no 
expert  would  be  justified  in  passing  an 
opinion  on  the  value  of  any  bog  until  he 
has  before  him  the  results  of  the  an- 
alytical determinations.  The  quality  of 
peat  cannot  be  judged  by  the  eye. 


Swcdifh  Tests 

Ihiring  the  past  year  numerous  tests 
were  made  in  the  locomotive  engines 
on  the  Government  railroads  in  Swe- 
den using  peat  for  fuel,  then  peat 
and  English  coal  mixed,  and  lastly  peat, 
coal  and  lignite  briquettes  mixed,  with 
results  which  showed  that  except  for 
its  bulkiness  peat  could*  be  fired  in  the 
engines  with  as  good  results  as  coal  and 
without  much  more  trouble  or  labor, 
but  that  when  mixed  with  coal,  or  coal 
and  lignite  briquettes,  its  relative  bulk 
was  advantageously  reduced,  and  at  the 
same  time  a  fire  superior  in  calorific 
value  to  either  of  the.  fuels  alone  was 
produced.  In  convenient  situations,  it 
was  therefore  the  instructions  of  the 
(jrovernment  that  peat  be  bought  for 
railroad  use  as  above  and  for  heating  all 
the  railroad  buildings,  stations,  etc. 
The  English  coal  used  cost  in  Sweden 
JH.32  per  ton,  and  the  peat  $2.56  per 
ton.     This  of  course  was  machine-peat. 

Peat  Meal 

The  other  most  important  utilization 
of  bog  moss  and  peat  in  European  coun- 
tries is  for  the  manufacture  of  "peat- 
meal."  Suitable  material  for  this  con- 
sists of  t!ie  live  moss  or  that  just  re- 
cently dead  and  not  yet  greatly  decom- 
posed. This  when  dried  and  pulverized 
will  absorb  and  retain  liquids  in  greater 
quantity  and  more  readily  than  any 
other  plant  growth,  and  it  is  on  account 
of  this  property  that  it  is  manufactured 
and  sold  as  peat  meal. 

It  is  usual  where  the  bog  is  composed 
of  such  moss  on  top  and  good  fuel  peat 
in  the  lower  strata,  to  manufacture  first 
peat-meal  or  moss-'litter,  and  then  peat 
fuel.  The  largest  peat-meal  works  in 
Europe  are  located  on  an  extensive 
marsh  at  Helenaveen,  Holland,  and  be- 
long to  the  Griendtveen  Moss  Litter 
Company,  where  150,000  tons  of  peat- 
meal  are  turned  out  yearly.  The  factory 
employs  100  men  all  the  year  round,^ 
and  during  the  summer  months  an  ad- 
ditional 500  cutting  and  harvestiilg  the 
peat  from  an  area  of  about  12,000  acres 
per  annum.  The  meal  is  marketed  all 
over  Europe,  and  even  in  America. 
There  are  factories  in  Norway  and 
Sweden  and  other  European  countries, 
but  all  of  considerably  smaller  cajJacity. 
The  process  Of  manufacture  consists  of 
cutting  out  the  peat  by  hand  with 
spades  in  thin  layers,  spreading  these 
on  the  surface  of  other  parts  of  the- 
bog  to  air-dry  sufficiently  to  allow  of 
its  being  handled,  and  then  stacking  the 
bricks  in  covered  racks  through  which 
the  wind  may  blow,  and  complete  the 
air-drying  operation.  Containing  now 
about  25  per  cent,  of  moisture  the  peat 
is  taken  into  the  factory,  finely  pulver- 
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ized  to  pass  about  one-eighth  inch  mesh, 
and  then  completely  dried  by  mechanical 
means  into  the  finished  peat-meal  of 
commerce. 

Ihe  chief  use  of  the  meal  is  for  sani- 
tary purposes,  where  it  is  particularly 
valuable  in  absorbing  and  secreting  the 
liquids  and  odors  and  as  a  medium  to 
laciiitate  their  subsequent  transporta- 
tion. Sot  only  does  all  litter  used  in 
stables  and  cow  sheds  consist  of  this 
peat-meal  but  whole  towns  depend  on  it 
m  their  sanitary  arrangements  where, 
as  is  common  enough  in  many  Nor- 
w^egian  and  Swedish  centres,  the  modern 
household  water  facilities  are  rare. 
\>  hen  saturated  in  these  uses  it  becomes 
a  most  valuable  fertilizer,  and  is  sold  or 
disposed  of  for  use  in  the  cultivation  of 
land.  As  an  indication  of  its  value  both 
in  sanitation  and  as  a  manure  •  it  may 
be  remarked  that  it  has  been  determined 
by  careful  observation  that  when  used 
as  a  litter  in  the  stable  peat-meal  will 
gather  for  each  full-grown  animal  as 
much  as  31  lb.  more  per  year  of  the 
more  easily  soluble  ammonium  salts 
than    straw    litter    will. 

l^orty  comparative  tests  were  made 
of  the  fertilizing  strength  of  these  two 
manures,  peat-meal  and  straw,  by  which 
it  was  found  that  land  cultivated  with 
the  former  produced  per  acre  660  lb. 
more  of  potatoes  than  that  cultivated 
with  the  latter,  and  this  at  the  extra 
outlay  of  only  60  cents,  which  is  the 
cost  per  acre  of  fertilizing  with  the 
peat-meal  manure. 

Of  the  other  important  uses  of  peat- 
meal  one  consists  of  mixing  it  with 
molasses  in  the  proportion  of  70 
to  80  per  cent,  of  the  latter  to  20  or  30 
per  cent,  peat-meal  for  a  fodder  for  cat- 
tle. The  meal  dilutes  and  preserves  the 
molasses  without  however  in  any  way 
adding  to  its  nutritive  value,  and  makes 
handling  and  transportation  easy.  The 
Germans  and  Austrians  use  the  food 
for  their  live  stock  quite  extensively. 
Experimental  lots  have  been  made  in 
Ontario  of  first-class  quality,  and  if  a 
market  were  worked  up  here  its  manu- 
facture might  become  important. 

Peat  Board  and  Paper 

In  several  of  those  European  coun- 
tries where  peat  and  its  products  have 
become  articles  of  commerce,  the  use 
of  peat-meal  in  the  manufacture  of 
paper  and  board  is  attaining  consider- 
able proportions  on  account  of  its 
cheapness  and  suitability.  This  value  of 
peat  moss  or  meal  has  not  been  over- 
looked in  Ontario;  it  is  even  possible 
that  before  the  present  year  is  out  we 
Ahall  have  one  factory  in  operation  pre- 
paring the  peat  pulp.    The  only  suitable 


variety  of  moss  seems  to  be  sphagnum, 
on  account  of  its  length  and  strength  of 
fibre,  and  it  occurs  in  abundance  and 
of  good  quality  in  this  country. 

During  several  years  past  experiments 
have  from  time  to  time  been  carried  on 
in  Ontario  with  the  view  of  utilizing 
mosses  for  the  above  purposes,  but  not 
until  last  fall  has  any  intention  of  fol- 
lowing up  the  trials  by  operation  on  a 
commercial  scale  been  shown.  A  party 
of  men  interested  in  the  paper  business 
were  at  that  time  investigating  plants 
and  processes  both  here  and  abroad,  and 
finally  purchased  the  Canadian  rights  to 
the  patents  on  a  mechanical  process  in- 
vented in  Austria  for  making  from  peat 
moss  an  article  known  to  the  paper  and 
allied  trades  as  "half-stufl!,"  without  the 
use  of  chehiicals  or  boiling.  One  of  the 
Austrian  machines  was  brought  over  and 
set  up  at  Beaverton,  near  a  suitable  bog 
belonging  to  these  parties,  and  test 
runs  of  several  days'  duration  made 
in  which  a  quantity  of  "half-stuff" 
was  produced.  This  was  afterwards  suc- 
cessfully converted  into  pulp  board  and 
leather  board  of  good  quality  on  the 
ordinary  machines  at  another  pace. 

The  patent  holders  and  others  have 
since  formed  themselves  into  The  Peat 
iioard  Company,  Limited,  capitalized  at 
)|$25U,UU0  in  shares  of  $100  each,  and 
with  head  office  at  Toronto.  According 
to  its  prospectus  the  company  has  pur- 
chased three  machines  with  a  combined 
capacity  of  30  tons  of  half-stutf  per  day. 
The  estimated  cost  of  the  plant  is  $75,- 
000,  and  it  is  proposed  to  erect  it  on  a 
bog  at  Cannington,  near  the  southeast 
side  of  lake  Simcoe. 

This  half-stuff  is  to  be  used  by  the 
company  in  making  paper,  card  board, 
leather  board,  mill  board,  fibre 
board,  etc.,  to  take  the  place 
of  pulp  made  from  straw,  wood 
or  other  materials.  The  original  plant 
using  this  process  was  erected  about  two 
years  ago  at  Admont,  Austria,  where  ac- 
cording to  the  prospectus  of  The  Peat 
Board  Company,  it  has  continued  in 
profitable  operation  since,  finding  a 
ready  market  for  the  product.  The 
cost  of  manufacturing  this  peat  board 
at  that  place  is  given  as  $9.00  per  ton. 
In  this  country  it  will,  it  is  thought, 
cost  at  least  $12.50  per  ton,  which  ia 
just  about  one  half  the  present  market 
price  of  straw  board,  and  one  third  that 
of  wood  board.  The  quality  of  peat 
board  made  by  this  process  is  said  for 
many  purposes  to  be  superior  to  that 
made  from  straw  pulp  and  equal  to  that 
made  from  wood  pulp.  It  is  quite  odor- 
less, a  valuable  property  where  used  for 
packing  and   shipping  provisions. 

The  new  plant  will,  according  to  the 
present   intentions   of  the   company,  be 
■  erected  for  operation  t\v\a  ^ft«L\iOTv, 
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Mining  Lands  Disposed  Of 


There  were  sold  and  patented  under 
the  provisions  of  the  Mines  Act  in  19<)3 
6,437  acres,  as  compared  with  3,9S5 
acres  in  1902,  the  purchase  money  re- 
ceived by  the  Department  of  Crown 
Lands  being  $15,123.89  as  against 
$8/202.52  the  previous  year.  The  area 
of  lands  leased  under  the  said  Act  was 
also  greater  than  in  1902,  being  33,427 
acres     as  compared'  with  25,549    acres. 

Sales 


Leases 


DlKtrict. 


Rainy  River., 
Thunder  Bay. 

Algoina 

Elsewhere 

Total 


NumtKTof     i„_^.     Amount 
leases,     i -^<re  .  ^ 


102 

13 
r»7 


235 


12.9  IS 
9.265 
1.425 
9.789 


12,MS  50 
9.262  00 
1,342  76 
9.624  35 


33,427      33  177  61 


DLstriet. 


Rainy  River.. 
Thunder  Ray. 

Algoma 

Elsewhere 

Total 


Number  of 
grants. 


I 


Acres. 


23 

8 

12 

23 


66 


1,9:>7 
M3 

i.a^7 

2,(K)0 


Amount. 
9 


4,691  40 
1.926  00 
I.SIO  50 
6.695  99 


6.437  '   15,123  89 


and  the  sum  received  as  first  year'* 
rental  amounting  to  $33,177.61  as 
against  $25^8.38.  Rentals  on  account 
of  the  lands  leased  in  previous  year* 
amounted  to  $13,117.94  ;  receipts  for 
leases  converted  into  freeholds  were 
$7,117.75,  and  for  miner's  and  pros- 
pector's licenses  $2,241.40.  The  total 
income  therefore  derived  from 
lands  for   the   year  was  $70,778.59. 


mining 


Mining  Companies 


There  were  43  joint  stock  companies 
incorporated  under  the  laws  of  Ontario 
during  1903  to  engage  in  the  various  de- 
partments of  the  mineral  industry,  with 
an  aggregate  authorized  capital  of  $35,- 
534,000,  as  compared  with  58  such  com- 
panies with  a  capital  of  $48,650,000  in 
1902.  Twelve  extra-Provincial  com- 
panies     took      out      licenses        to      do 


business  in  this 
combined  capital 
number   of   similar 


Province,  with  a 
of  $12,000,000,  the 
companies    in    1902 


being  15,  with  an  aggregate  capital  of 
$17,375,000.  As  usual,  much  the  larger 
proportion  of  companies  outside  the 
I'rovince  desirous  of  operating  in  On- 
tario came  from  the  United  States, 
English  capital  being  but  slightly  rep- 
resented; and  not  a  few  of  the  corpora- 
tions organizing  under  Ontario  laws 
had  their  origin  south  of  the  line,  where 
the  profits  as  well  as  the  hazards  at- 
tendant upon  the  mining  industry  are 
better  understood  than  in  Canada,  and 
where  there  are  meA  of  capital  experi- 
enced in  mining  enterprises,  not 
averse  to  risking  a  portion  of  their 
means  in  the  hope  of  securing  large  re- 
turns. There  is  however  a  class  of  com- 
panies which  has  done  not  a  little  to 
bring  undeserved  discredit  upon  the 
business  of  mining  in  Ontario.  It  is  by 
no  means  an  unknown  thing  for  an  in- 
dividual or  individuals  from  the  United 
(States   to   come   over   to   this  Province 


and  buy  for  a  small  sum  an  un- 
developed or  partly  developed  pros- 
pect, paying  for  it  either  in  cash^  or 
partly  in  cash  and  chiefly  in  promises  of 
etock.  Ueturning  to  their  own  countiy, 
they  organize  a  company  with  a  large 
share  capital,  and  proceed  to  issue  » 
prospectus.  This  is  usually  a  highly- 
colored  aflfair  containing  as  few  facts  a» 
possible  regarding  their  own  property 
and  as  many  glowing  generalities  re- 
garding the  class  of  mining  in  which 
they  are  professedly  engaged  as  can  be 
found  room  for.  If  the  company  is 
formed  for  copper,  the  wonderful  re- 
turns from  the  Calumet  and  Hecla 
mine  are  set  out  in  detail,  or  if  for  gold^ 
the  Homestake  mine  in  North  Dakota 
or  the  Treadwell  mine  in  Alaska  are 
described  with  minuteness,  the  inference 
of  course  being  that  if  the  low-grade 
ores  which  have  made  these  mines  fam- 
ous yield  profits  so  immense,  the  pros- 
pects for  their  own  mine,  the  ores  of 
which  are  so  much  richer,  are  positively 
unequalled  anywhere.  There  is  an  in- 
vitation to  come  in  on  the  "apround 
fioor,"  usually  enforced  by  a  schedule 
showing  the  fortunes  made  by  lucky  in- 
vestors who  bought  low-priced  mining 
stocks  elsewhere  which  afterwards  rose 
in  value  five  hundred  or  a  thousand  fold. 
The  stock  of  these  companies  is  not 
offered  for  sale  in  Ontario,  but  is  dis- 
posed    of     exclusively     in   the     United 
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States,  chiefly  among  people  ignorant 
of  mining,  but  greedy  for  profits.  In 
6on:e  cases  particular  classes  are  at- 
tacked, such  as  clergymeiv  or  post-office 
employees,  whose  calling  atl'ords  little 
outlet  for  the  speculative  spirit,  and 
the  very  smallness  of  whose  savin;;^ 
seems  to  urge  them  to  take  this  sure 
method  of  doubling  or  trebling  them. 
JSo  long  as  foreign  corporations  not 
authorized  to  do  so  by  license  from  the 
Lieutenant-Governor  in  Council  do  not 
seek  to  sell  their  stock  in  Ontario,  the 
laws  of  the  Province  are  powerless  to 
reach  them,  or  to  protect  the  people  of 
a  toreign  country.  Xevertheleas,  tlie 
operations  of  such  concerns  tend  to  in- 
jure the   mining   business  here,  and    to 


make  it  more  difficult  to  procure  capital 
for  honest  and  legitimate  enterprises. 

Of  the  mining  companies  incorporated 
and  licensed  last  year,  five  were  for  oil, 
four  for  oil  and  gas,  one  for  gas,  six  for 
iron,  three  for  copper,  fourteen  for 
gold,  two  for  peat,  seven  for  cement, 
and  one  each  for  coal,  iron  and  nickel, 
molybdenum,  stone,  mica,  gold  and  cop- 
per, and  asbestos,  while  six  were  mis- 
celhmeous  or  undeclared  in  their  ob- 
jects. 

Following  is  a  list  (1)  of  the  joint 
stock  companies  incorporated  under  the 
provisions  of  the  laws  of  Ontario  during 
the  past  year,  and  (2)  of  the  foreign 
companies  licensed  to  carry  on  business 
here  : 


Mmms:  G>fnpance8  Incorporated  1903 


Name  of  Conipfiny, 


Date. 


Head  Office. 


Capital. 


Belleville  Portland  Cement  Comnany.  Limittni 

Blenheim  and  Harwich  Oil  Cooi'^n'iv.  Limited 

EaHtem  Canada  Coal  Com  nan  v.  M  nited 

Imperial  Peat  (Company.  Liraitefl 

King  Edwanl  Mine.  Limited 

Moc»se  Mountain,  Limited 

National  Iron  and  Nickel  Cori>oratlon,  Limited 

New  York  and  Lake  Erie  Oil  and  Gas  Corapanv,  Lim- 
ited  

North  Shore  Copper  and  Smeltina:  Company,  Limited 

Standard  Cement  Company,  Limited I 

St  Mary's  Portland  Cement  Company.  Limited 

Toronto-Hamilton  Portland  Cement,  Limited I 

Toronto  Peat  Fuel  Company,  Limited ' 

Williams  Iron  Mines  Company,  Limited 

The  Belmore  B'ly  Gold  Mining  Company.  Limited  . . .  1 

The  B'i.ssman-(»ray  Molybdenum  Mining  and  Reduc- 
tion Company  of  Ontario,  Limited ! 

The  Camp  Bay  Nilning  Company,  Limite<l 

The  Colonial  Oil  Company,  Limited 

The  Coronation  Gold  Mining  Company.  Limited 

The  Crowland  Natural  Gas  Company,  Limited 

The  Dnma-scus  Gold  Mining  Company,  Limited 

The  Erie  Oil  Company,  Limited  i 

The  tirimsthorpe  Mining  Company,  Limited 

The  Hanover  Portland  Cement  Company.  Limited. . .  i 

The  Hermlna  Mining  Company.  Limited 

The  HorHc  Shoe  Quarry  Company.  Limitel i 

The  Hutton  Mining  Company.  Limited ' 

The  International  Iron  Mining  Compnny.  Limited  . . . 

The  Iron  and  Steel  Company  of  C.inada.  Limited  

The  King  Edward  Oil  Company.  Limited 

The  Kipp  Oil  Company,  Limited 

The  Loon  Lake  Iron  Company.  Lirai:e1 

The  Lucinda  Gold  Mining  Com^anv.  Limite<l 

The  Manitoulin  Portland  Cement  Company.  Limited. 

The  Peninsular  Oil  and  Gaa  Company.  Limited 

The  Shakespeare  Gold  Mining  C  >Tip:inv.  Limi  ed 

The  Star  of  the  East  Gold  Mining  and  Milling  Com- 
pany. Limited 

The  Sultana  Gold  Mine.  Limited 

The  Temiscaming  and  Hudson  Bav  Mining  Company. 
Limited '. . 

The  Vera  Mining  Company.  Limit  "d 

The  Wakefield  Mina  Company.  Limited 

The  Waterford  Oil  and  Gas  Well  fo  npany   Limitel . . 

The  Western  Ontario  Portland  Ceuient  Conr><iny .  Lim- 
ited   : 


26  December.  1902   Belleville  . . . 
14  January.  I'.HK^  .  i  Blenheim  . . . 

30  .ranuar>'   ,  Toronto 

7  May '  (iuelph    

10  .lune I  Rniee  Mines. 

30  January   S.  S.  Marie . . . 

21  January   ,  Toronto 


22  June Windsor. . . 

24  April I  Toronto  . . . 

26  February  Toronto  . . . 

28  April  ...' 1  St.  M'lry's. 

18  July   Toronto  . . . 

2:5  September i  Toronto  .   . 

14  October '  S.  S.  Marie 

4  March  S.  S.  Marie 


31 
20 
13 
14 
4 

13 
27 
20 
26 
17 
14 
14 
29 
21 


July 

May    

May  ...... 

February    . 

November 

Noyeml>er 

March 

November 

March    

June 

February    . 
January . . . 

October 

Augu.st  . . . . 
18  September 

October 

June  . . 

August 

August 

July    

October  . . . 


10 
21 
2ft 
15 
21 


Fort  Erie 

Niagara  Falls  . . . 

Tx)nd(m 

Ottawa    

Port  Colliorne.. . 

Bridgcbnrg  

S*.  Thomas  

Toronto 

Hanover 

S.  S.  Marie 

St.  Mary's 

S.  S.  Marie 

Port  Arthur 

Belleville 

London  

Chatham 

S.  S.Marie 

S  S.  Marie 

Windsor 

Chatham 

Shakespeare  Tp. 


23  September  Peterborough 

27  May Kat  Portage  . . 


29  July New  Li.skeard , 

28  Augu.st S.  S.  Marie 

22  June Ottawa.. ' 

26  December.  VAr2    Waterford    


30  January    At t woo  i  P.  O 


2.600.000 
199.000 

2.000.(X)0 

1.000.000 
200.000 
100,000 

5,000,000 

1,000.000 

250.000 

500,000 

600,000 

350,000 

40.000 

3,000.000 

1.000,000 

1,000.000 

90,000 

100,000 

1,000.000 
83.000 
'250.000 
100.000 
153.000 
500,000 

2.500  CO) 

40.(00 

100.100 

1.000.0(0 
300.000 
100  000 
150  000 

3,000.0(0 
lOO.OCO 

1.000.0(0 
101,000 

2,000  000 

1.500.000 
1,000,000 

25,000 

1.000,000 

50.000 

00.000 

5X,00O 
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Bureatf  of  Mines 


No.  5 


Licensed  Mtnins:  G>mpanies 


Name  of  Company. 


Date. 


Head  Office. 


Gold  Standard  Mining  Ck>mpany 

Great  Northern  Oil  and  Gas  Company 

International  Asbestos  Company 

Long  Lake  Gold  Mining  Company , 

Northern  Development  Company 

Provident  Mining  Company 

Vermilion  Bay  Mines  Company  

The  Belmont  Gold  Mine,  Limited 

The  Eagle  Copper  Company 

The  Eagle  Lake  Gold  Mining  Company  

The  International  Gold  and  Copper  Company, 

ited 

The  Mikado  Gold  Mining  Company,  Limited. . . 


Urn- 


26  December.  1902 

80  April,  1908  .... 
21  April 

81  July   

28  August 

81  August 

10  June 

9  October 

17  June 

23  September 

16  January   

6  November 


Aberdeen,  S.  Dakota. 

Chicago,  111 

NewYork  City 

Manchester.  Eng — 
Phoenix.  Arizona — 
Phcenix,  Arizona  . . . 
Wilmington,  Delaw'rt! 
Hebbum-on-Tyne — 
Sault  Ste.  Marie,  Mich 
Phoenix,  Arizona  . . . 

Phoenix,  Arizona  . . . 
London,  Eng  


Capital. 


fl.000.000 

2.000.000 

50.00a 

£5.000 

fl.2dO,00a 

1.000.000 

1.000,000 

£80.000 

l.'iO.OOO' 

2,000.000 

3.000.000 
£45,000 


Mining  Accidents 


in  1903  the  number  of  mining  acci- 
dents reported  to  the  Bureau  of  Mines 
was  18,  involving  23  men  and  causing  7 
deaths,  lilxcept  in  the  number  of  fatali- 
ties, which  is  somewhat  smaller,  there 
is  but  little  from  the  record  of 
the     previous      year.  On     account, 

however,  of  the  neglect  of  some  of  the 
mine  operators  to  report  all  accidents, 
both  slight  or  serious  as  well  as  fatal, 
these  tigures  have  not  as  definite  a 
value  as  is  desirable  in  indicating  the  safe 
operation  of  the  mines.  Not  so  much 
improvement  is  noticeable  at  the  large 
mining  camps  as  at  the  small  isolated 
mines,  since  at  the  former  comparative- 
ly little  carelessness  is  tolerated  at  any 
time.  At  the  latter  the  Inspectors  find 
that  as  a  rule  it  is  only  necessary  to 
draw  attention  to  any  undesirable  prac- 
tices, and  at  the  same  time  to  the 
requirements  of  the  Mines  Act,  to 
have  the  changes  made.  In  this 
way  the  law  is  becoming  better  under- 
stood and  more  generally  observed  in 
principle  as  well  as  letter  throughout 
the  Province. 

There  still  appears  to  be  some  misap- 
prehension with  regard  to  the  provisions 
of  the  law  when  accidents  occur.  Full 
instructions  will  be  found  in  the  Mines 
Act,  K.  S.  0.  1897,  consolidated  iorm, 
section  82.  These  are  to  the  effect  that 
when  loss  of  life  or  serious  per- 
sonal injury  to  any  person  employed  in 
or  about  a  mine  occurs  by  reason  of 
any  accident  whatever,  the  owner  or 
agent  of  the  mine  shall  within  the 
next  twenty-four  hours  send  written 
notice  of  the  same  to  the  Direc- 
tor of  the  Bureau  of  Mines,  and  in 
the  case  of  a  fatal  accident  to  the  In- 
spector of  Mines  as  well.  The  Bureau 
niaives  a  practice  of  then  requiring  sub- 
sequent reports  from  time  to  time  until 
the  injured  person  has  completely  re- 
covered, or  otherwise. 

iShould  the  accident  be  fatal  it  is  ad- 
visable   to    notify   the   coroner    immedi- 


ately and  have  an  inquest  held,  even 
though  it  appears  clear  that  no  blame 
can  be  attached  to  any  one  but  the  vic- 
tim himself,  for  the  protection  of 
the  mine  owners  or  operators  as  well 
as  for  the  elucidation  of  tha  fa  t-,  which 
is  always  easier  at  the  time  than  later 
on. 

Canadian  G>ppef  Company 

At  the  Canadian  Copper  Company'^ 
Works  at  Copper  Cliff,  eight  accidents 
occurred  during  the  year,  of  which  only 
one  proved  fatal.  In  this  one  James  A. 
Hodgins  was  on  Thursday,  15th  Janu- 
ary 1903,  at  1.16  p.m.,  run  over  by  a 
yard  engine,  and  two  days  later  died 
from  the  effects  of  his  injuries  and  the 
subsequent  amputation  of  his  leg  below 
the  knee,  lie  was  employed  as  coupler 
in  the  train  crew^  and  when  placing 
some  coke  cars  over  the  bins  back  of 
the  smelter  stepped  off  the  rear  of 
the  engine  tender  to  effect  the  coupling. 
At  this  point  the  tracks  run  over  a 
short  length  of  open  trestle  and  the  ties 
having  become  covered  with  ice  Hodgins- 
slipped  through  and  the  wheels  of  the 
tender  passed  over  one  leg  which  lay 
across  the  rail.  The  crew  removed  him 
to  the  doctor's  office;  later  he  was- 
taken  to  JSt.  Joseph's  hospital  in  Sud- 
bury where  his  leg  was  amputated,  and 
his  death  took  phice  the  following  day. 

J-)r.  R.  B.  Struthers,  coroner,  held  an 
inquest  before  a  jury  who  rendered  a 
verdict  to  the  effect  that  no  blame  wa* 
attached  to  the  train  hands,  but  that 
the  road  where  the  accident  took  place 
was  not  in  a  fit  condition  for  the  train 
men  to  work  on  in  safety,  and  they 
recommended  it  to  be  put  in  proper  con- 
dition without  delay.  These  trainmen 
were  provided  with'  a  platform  on  the 
rear  of  the  engine  tender  from  which  to 
do  the  coupling,  so  that  had  deceased 
stopped  to  consider  he  need  not  and 
probably  wou'd  not  have  left  the  engine. 
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The  remaining  seven  mishapn  were 
more  or  less  serious.  On  23rd  Jan- 
uary Walter  Creighton  was  thrown  from 
an  engine,  paralyzing  his  arm  for  about 
four  months. 

On  25th  January  Peter  Marshall  had 
his  hand  crushed  in  a  gear  wheel  at  the 
ureignton    mine    rock    house,    dfsabling 

this  member  for  nearly  six  months. 

On  18th  February  Gusta  Nasi  had  his 
arm  and  leg  burned  at  the  west  smel- 
ter by  a  slag  explosion,  from  which  he 
did  not  recover  until  August. 

On  18th  May  Jacob  Kallio  went  down 
Mo.  2  mine  in  the  skip,  which  practice 
is  strictly  forbidden  by  the  Mines  Act, 
and  had  his  leg  broken.  This  laid  him 
up  until  January,  1904. 

On  30th  June  while  working  at  the 
erection  of  the  new  smelter  plant 
James  Morrison  was  struck  by  a  fall- 
ing derrick  and  had  Arm,  rib  and  collar- 
bone broken,  from  which  injuries  he 
did  not  recover   until  January   1904. 

On  10th  September  Basil  Ferari  had 
his  leg  crushed  by  a  car  of  rock  dump- 
ing on  him  while  working  at  the  new 
plant.  It  was  necessary  to  amputate 
the  leg,  and  this  has  kept  him  in  the 
hospital  up  to  the  present  time  (March, 
1904). 

On  14th  October  John  Jokiuen^s  leg 
was  fractured  at  the  Copper  Cliff  mine 
rock  house,  and  as  a  result  he  was  laid 
up  until  February    1904. 

Victoria  Mine 

A  minor  accident  was  reported  from 
the  Victoria  mine  by  which  on  25th 
March  at  3.00  p.m.  while  working  in  the 
smelter.  Napoleon  St.  Jean  was  severely 
burned  by  a  discharge  of  matte  from 
one  of  the  converters.  His  head,  back 
and  iieeis  suffered  considerably.  He 
was  placed  in  charge  of  the  mine  doctor. 

Elizabeth  Mine 

The  Elizabeth  mine,  the  property  of 
the  Anglo-Canadian  Gold  Estates,  Lim- 
ited, was  the  scene  of  an  accident  which 
fortunately  did  not  prove  very  serious. 
On  19th  April  at  5  a.m.  two  machine 
runners,  John  Oleson  and  James  Mur- 
doch, were  loading  their  drill  holes  pre- 
paratory to  blasting.  Oleson  being 
farther  in  the  drift  started  lighting  his 
fuses  first.  Murdoch  had  in  turn  lit 
three  out  of  his  four  fuses,  but  had  dif- 
ficulty in  starting  the  fourth,  and 
stayed  so  long  that  one  of  Oleson's 
charges  exploded  close  beside  him  with- 
out, however,  injuring  him.  Before  he 
reached  the  shaft,  only  10  feet  away,  a 
second  one  of  Oleson's  went  off  and  the 
flying  rock  cut  his  legs  rather  severely 
in  places.  He  also  suffered  severe  con- 
tusions and  bruises.  Medical  aid  was 
■ummoned  from  Port  Arthur  by  wire 
and  Murdoch,  the  only  one  hurt,  put  in 


a  good  way  to  quick  recovery.    He  was 
three  w^eks  later  reported  well  again. 

Helen  Mine 

At  the  Helen  mine,  Michipicoton  Min- 
ing Division,  three  accidents  were  re- 
ported during  the  year  by  the  mines 
manager  of  the  Lake  Superior  Power 
Company,  and  all  were  caused  in  the 
same  way,  namely  by  rock  becoming 
dislodged  from  the  open  pit  walls  and 
rolling  down  on  the  trammers  working 
on  the  floor  below.  Although  the  com- 
pany states  that  the  pit  walls  were 
scaled  every  day  to  remove  any  loose 
or  dangerous  rock,  it  seems  that  still 
greater  care  in  the  work,  or  else  an  al- 
tered system  of  mining  by  which  the 
danger  and  the  miners  are  somewhat 
farther  removed  from  each  other,  might 
be  instituted.  In  all  open  mining  in 
such  changeable  weather  conditions  as 
exist  in  Ontario,  it  is  not  inva.'iab^y  pos- 
sible to  make  perfectly  safe  and  sound 
such  rock  walls,  especially  where  these 
are  badly  fractured,  and  the  only  safe 
alternative  is  to  keep  the  workmen 
away  from  the  walls. 

The  first  mishap  occurred  on  7th 
April  to  two  trammers  Toni  Frikovitch 
and  Fred  Meaiten,  who  were  struck  by 
loose  stones  rolling  down  from  above. 
The  heads  and  bodies  of  both  were  badly 
bruised,  but  after  three  months'  care  in 
the  hospital  and  elsewhere  their  recov- 
ery was  complete. 

The  next  accident  happened  on  the 
27th  of  the  same  month  by  which  J.  Ver- 
rauit  was  fatally  injured.  In  this  case 
also  the  deceased  was  a  trammer  work- 
ing on  the  pit  floor  when  a  mass  of 
rock  of  some  150  pounds  weight  be- 
came dislodged  from  the  pit  wall  and 
rolled  down  the  steep  incline.  All  the 
other  trammers  got  out  of  its  way,  but 
Verreault  apparently  became  too  con- 
fused to  move  and  was  struck  on  the 
head  and  almost  instantly  killed. 

In  the  third  accident  on  30th  June,  P. 
Prebencore  while  in  the  open  pit  was 
struck  on  the  head  by  another  piece  of 
rock  falling  from  the  side  of  the  wall 
and  severely  injured.  He  was  removed 
to  the  hospital  and  at  later  report  was 
progressing  favorably. 

Bigf  Master  Mine 

At  the  Big  Master  mine,  Manitou 
lake  region,  at  10  a.m.  on  20th  August 
one  of  the  miners,  Albert  Johnson,  while 
working  underground  was  fatally  in- 
jured. He  formed  one  of  the  machiiie 
crew  stoping  between  the  first  and 
second  levels.  His  partner  climbed  to 
a  stope  platform  a  short  distance  above, 
and  in  the  act  dislodged  a  home-made 
wooden  bucket  or  box  used  for  lowering 
steel,  which  struck  d^<t^^^^^  ^ti  M^'fe 
head,  causing     itfiictuTt     ol   \>cvfc  ^\iJ\, 
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Johnson  died  from  the  effects  of  the 
injury  five  hours  later.  It  is  difficult 
to  attach  the  blame  to  any  one;  the 
miners  were  probably  themselves  care- 
less as  to  how  they  placed  the  box  on 
the  platfoim,  and  on  this  occasion  left 
it  too  near  the  edge  where  a  slight  jar 
w^ould  knock  it  off.  An  inquest  was  not 
considered  necessary  by  the  coroner  at 
Wabigoon. 

Loon  Lake  Mine 

The  most  inexcusable  calamity  of  the 
year  occurred     at   the   Loon   lake   iron 
mine  near  Wilde,  Al^oma  Central  rail- 
way, on   14th   September   at    11.30  a.m. 
by  which  two  miners,  William  Pelkoncn 
and   Jfeter   Thompson,   lost   their   lives. 
They  formed  part  of  the  day  shift  sink- 
ing  a    vertical   shaft   which     had   then 
reached  a  depth  of  about  160  feet  with 
a  cross-section  of  approximately  6  by  10 
feet.      Beyond   a    short   collar   and    one 
length     of     ladder     therein     no     tim- 
bers of  any  kind  had  been  placed  in  the 
shaft,   although   the   management  state 
that  a  string  of  hanging  ladders  was  oc- 
casionally suspended  to  the  bottom  from 
the  top,  or  from  the  tunnel  connection 
at  70  feet  depth,  and  was  in  place  at 
the  time  of  the  accident.     It  appeared, 
however,  to  have  been  the  usual  prac- 
tice to  enter  or  leave  the  working  by 
the  bucket  alone,  and  one  may  surmise 
that   no   active  opposition   to  this  was 
offered   by   the   mana^r   or   the   shaft 
contractor  foreman,  since  notices  forbid- 
ding same,  in  accordance  with   the  re- 
quirements of  the  Mines  Act,  were  not 
posted,  and  the  shaft  was  not  properly 
timbered  so  that  the  men  could  safely 
travel  otherwise.     A  length  of  even  100 
leet   of    hanging   ladders   in   a    vertical 
shaft  is  much  too  great  when  affording 
the   only  means   of  ingress  and  egress. 
Such  ladders  are  merely  temporary  ar- 
rangements at  best,  to  bridge  the  neces- 
sary  drop   of   30  or   40   feet   from   the' 
timbers   to   sinking     operations   in    the 
Bbait    bottom.     The    timbering     should 
follow  down  with  the  sinking  at  about 
this   safe   height   above   blasting   opera- 
tions at  the  bottom  of  the  shaft. 

When  examined  later  by  Inspector 
Carter,  the  hoist  and  connected 
apparatus  such  as  rope,  sheaves 
and  derrick  worked  satisfactorily. 
On  the  occasion  of  the  accident 
the  two  deceased  took  their  places 
on  the  bucket  and  then  signalled  to  the 
hoist  man  down  the  hill.  Ue  started  to 
lower  the  bucket  which  was  now  sus- 
pended in  the  shaft  mouth.  W^ith  the 
brake  off  the  rope  did  not  however  pay 
out  and  the  hoistman  without  first  set- 
ting the  brake  again  ran  around  in 
front,  caught  hold  of  the  hoist  rope  and 
shook  it  to  start  the  bucket.  This  he 
did  so   effectually   that  the   rope  went 


out  with  a  jerk,  threw  him  down,  and 
before  he  could  recover  and  jump  to  his 
feet  the  bucket  and  men  had  dropped 
to  the  bottom  of  the  shaft.  Both  men 
were  found  dead  in  the-  bucket,  having 
apparently  been  killed  instantly. 

A  coroner's  inquest  was  held  on  the 
day  following,  the  jury  bringing  in  a 
verdict  to  the  effect  that  **the  said  Wm. 
Felkonen  and  Peter  Thompson  met  their 
deaths  through  the  neglect  of  the  Loon 
Lake  Mining  Company  in  allowing  the 
men  to  descend  in  a  bucket  contrary  to 
the  law.** 

Belmont  Mine 

The     Belmont     gold   mine   was     the 
scene  of  two  accidents  during  the  year. 
In  the  first  on  20th  May  four  miners, 
K    Yeomans,  T.    Cody,  A.  Lymjln,   and 
H.  Keid,  were  leaving  the  mine  by  >io. 
3  shaft  about  G  a.m.  at  the  end  of  their 
shift.     They   had  been  working  in   the 
bottom  of  the  shaft  in  the  sink  below 
the  400-foot  level,  and  had  climbed  the 
ladder  to  the  300-fout  level,  there  getting 
on  the  skip  on  the  west  track  to  ride 
to  the  top.    This  they  knew  was  in  di- 
rect disobedience  to  the  rules  and  regu- 
lations duly  posted  in  the  shaft-houses, 
prolii  biting  riding  in  the  skip  under  pen* 
alty  of  fine  and  dismissal.    This  penalty 
had   on   several   former    occasions   been 
enforced.     When     at     about     the  200- 
foot  level   something  went  wrong  with 
the  hoist  and  the  skip  dropped  back  to 
about  40  feet  below  the  300-foot   level 
before  the  brake  caught  it  again.     On 
striking  the  chain  placed  across  the  300- 
foot   level   where   it   usually     stood,   it 
rolled  over  to  the  east  track,  .throwing 
out  all  but  Keid,  who  managed  to  hang 
on,  and  as  a  result  came  out  but  slightly 
injured.    Yeomans  dropped  into  the  sink, 
and   Cody     and  Lyman     into   the  east 
skip  which  was  standing  somewhere  near 
the     400-foot   level.     The     four     were 
quickly  brought  to  the  surface  and  plac- 
ed  under   the  doctor's   care;    but   Y'eo- 
uians  died  during  the  night.     Cody  and 
Lyman,  though  badly  bruised  about  the 
head   and   arms,    bad   no   bones   broken 
and  gradually  recovered,  while  Reid  wa» 
not  much  the  worse  for  his  shaking  up. 
The   coroner  was  notified  and   held  an 
inquest,  the  depositions  to  the  above  ef- 
fect being  placed   on   record. 

The  second  mishap  occurred  on  24th 
October  whereby  a  young  man  named 
W.  Darcy  was  seriously  injured  in  No. 
10  incline  shaft.  The  kibble  in  descend- 
ing dislodged  a  piece  of  rock  from  one 
of  the  wall  plates  where  apparently  it 
had  fallen  out  of  a  loaded  bucket.  The 
rock  rolled  down  and  struck  Darcy  on 
the  back  of  the  head,  cutting  him  badly. 
However  after  a  month  or  so  he  com- 
pletely recovered  and  went  to  work 
again. 
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Government  Diamond  Drills 


The  two  diamond  drills  owned  by  the 
Government  were  in  active  demand  and 
steady  operation  during  the  year. 
The  larger  or  "C"  drill,  capable  of  bor- 
ing to  a  depth  of  1,200  or  1,600  feet,  had 
been  in  the  service  of  one  company  from 
February  1902  until  September  1903, 
and  after  that  worked  for  another  party 
to  the  close  of  the  year.  The  smaller 
or  '*S"  drill,  with  a  capacity  of  about 
«^00  feet  depth,  served  on  the  other  hand 
a  large  number  of  property  owners  on  a 
variety  of  mining  prospects.  Both  drills 
were  manufactured  by  the  Sullivan  Ma- 
chinery (Jompany  of  Chicago,  the  larger 
boring  a  core  an  inch  and  an  eighth  in 
diameter,  and  the  smaller  a  core  fifteen- 
sixteenths  of  an  inch  in  diameter.  The 
operations  of  both  are  under  the  direct 
supervision  of  the  Bureau  of  Mines 
through  the  drill  managers,  who  are  ap- 
pointed by  this  Department.  E.  K. 
Koche  is  manager  of  the  **C"  drilling 
plant,  and  W.  W.  Roche  of  the  "S"  dril- 
ling plant. 

The  original  regulation  under  which 
the  Bureau  of  Mines  bears  35  per  cent, 
of  the  cost  of  operating  the  Govern- 
ment diamond  drills  on  the  property  of 
parties  procuring  the  services  of  the 
same  expired  on  ;5lst  December  1903,  but 
has  been  extended  for  a  further  period 
of  two  years,  namely,  until  Slst  De- 
cember 1905.  Ihe  cost  of  operation  be- 
gins at  the  date  of  ordering  the  drill 
to  proceed  to  any  particular  deposit  and 
ceases  on  the  day  it  completes  work 
thereon.  It  includes  all  freight  and 
other  charges  for  transporting  the  drill, 
travelling  expenses  of  the  drill  manager 
and  any  other  of  his  employees  whom 
it  may  be  necessary  to  take  with  him, 
and  supplies  for  the  plant,  in  addition 
to  the  actual  cost  of  the  drilling  after 
the  plant  has  been  set  up  and  put  in 
operation.  As  a  general  rule  the  un- 
skilled labor,  that  is  the  men  in  addi- 
tion to  the  drill  manager  and  his  two 
drill  runners,  may  be  more  cheaply  ob- 
tained from  place  to  place  as  the  drill 
moves  about. 

A  small  pamphlet  has  been  published 
by  the  Bureau  of  Mines  for  the  guid- 
ance of  any  wishing  to  secure  one  of 
the  drills,  which  sets  forth  the  "Rules 
and  Regulations  for  the  Control  and 
Working  of  Diamond  Drills.*'  A  copy 
of  this  may  be  secured  on  application 
to  the  Director. 

A  number  of  mining  companies 
throughout  the  Province  have  purchased 
drilling  plants  of  their  own,  preferring 
to  conduct  exploration  of  their  proper- 
ties on  their  own  account,  among  them 
the   Consolidated  Lake     Superior   Com- 


pany owning  the  Helen  and  Jose^ine 
iron  mines  and  the  Qertnide  and  Elsie 
nickel  mines,  the  Canadian  Copper  Com- 
pany owning  nickel  mines  near  Sudbury, 
the  Mond  Nickel  Company  owning  the 
Victoria  and  other  nickel  mines,  the 
Ontario  Graphite  Company  owning  the 
Black  Donald  graphite  minCj^  the  Gen- 
eral Electric  Company  owning  numerous 
mica  mines,  the  Wiley  Bros,  of  Port 
Arthur  and  a  number  of  others.  Where 
diamond  drill  exploration  is  likely  to 
be  continuous,  as  is  the  case  at  most 
of  the  above  companies'  mines,  it  pays 
such  operators  to  maintain  their  own 
diilling  outfits  as  part  of  the  mining 
plant.  The  Government  drills  were  ob- 
tained more  for  the  purpose  of  aiding 
the  exploration  of  mining  prospects  or 
for  use  in  determining  the  value  of  an 
ore  body  whether  developed  or  not, 
than  for  permanent  work  at  any  one 
mine  where  drilling  forms  a  part  of  the 
regular  mining  operations. 

The  table  given  below  summarizes  the 
boring  operations  completed  since  last 
Report.  It  includes  niearly  two  years*^ 
work  of  the  "C"  drill  and  a  year's  work 
of  the  "S"  plant.  The  holes  bored  ag- 
gregated a  total  length  of  7,012^  feet,  as 
against  2,224  feet  for  the '*C' drill  alone 
during  the  season  of  1902,  the  respective 
total  costs  of  the  two  periods  being 
^21,78(5.0;and  $4,48r.21,  and  the  net  costs, 
to  the  operators  $14,273.83  and  $2,910.70. 
The  most  extended  explorations  with 
the  drills  during  the  time  included  in 
the  table  took  place  in  eruptive 
rocks,  which  are  much  harder  on  the 
diamonds  than  most  other  formations. 
The  drilling  by  the  "S"  plant  in  1902 
was  on  the  other  hand  chiefly  in  the 
softer  rocks,  which  largely  explains 
the  greater  cost  per  foot  drilled, 
$3.15,  during  the  past  season,  as  com- 
pared with  that  during  1902,  namely 
$2.02,  and  the  almost  doubled  cost  per 
foot  of  diamonds,  namely  81  cents  as 
against  44  cents. 

Thc^'CDriU 

In  February  1902  the  larger  of  the 
two  drills  was  placed  at  the  service  of 
Mr.  J.  M.  Clark  to  explore  for  iron  in 
the  vicinity  of  Steep  Rock  lake.  Rainy 
River  district,  Mr.  R,  H.  Flaherty 
being  manager  of  the  exploring  party. 
As  to  the  geology  of  this  area  and  the 
probability  of  striking  merchantable 
bodies  of  soft  ore  (hematite)  consider- 
able has  already  been  written  (5),  and 
it  will  suffice  to  say  here  that  the  pros- 
pects   are    considered   good.      Although 

(5)  Bur.  Mines,  Vol.  XI.  i>p.  131-134.  and 
Vol.   XII.,   DD.    306-300. 
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the  drilling  has  not  yet  proved  the 
existence  of  large  bodies,  hematite  wai 
nevertheless  found  and  in  connection 
with  very  extensive  deposits  of  iron 
pyrites  of  which  the  iron  ore  is 
perhaps  a  secondary  product  by 
alteration.  The  drill  explored  three 
different  locations,  864  X,  254  X, 
and  857  X,  and  on  these  there 
were  bored  respectively  two  holes  with 
a  total  length  of  800  feet,  two  holes 
with  a  total  length  of  716  feet  and  four 
holes  with  a  total  length  of  1,268^3 
feet  ;  the  eight  holes  aggregating  a 
length  of  2J84y,  feet.  The  rocks  drUled 
were  of  various  kinds  including 
hornblende  and  chlorite  schists,  traps, 
cherts  and  silicious  bands  of  consider- 
able width  carrying  iron  pyrites.  On 
account  of  their  frequently  fractured 
nature  a  total  length  of  852^2  feet  in 
six  of  the  holes  had  to  be  reamed  out 
and  2-inch  casing  inserted.  The  sur- 
face drift  composed  of  clay  and  bould- 
ers varied  in  depth  from  a  few  feet  to 
over  50  feet,  and  in  three  of  the  holes 
3-inch  standpipe  had  to  be  placed  to  an 
Aggregate  length  of  93  feet. 

The  drill  was  retained  by  Mr.  Fla- 
herty until  about  the  end  of  August 
1903,  having  been  in  continuous  opera- 
tion for  about  18  months.  The  total 
cost  of  the  work  was  $12,256.78,  or 
$4.40  per  foot,  and  the  net  cost  to  the 
operator  $8,080.79,  or  $2.90  per  foot; 
and  the  gross  cost  of  the  diamonds 
amounted  to  $1.32  per  foot  drilled. 

In  September  the  drill  was  taken  east 
to  explore  for  coal  in  Dufferin  county 
for  Messrs.  W.  G.  Fisher,  T.  M.  Brown 
and  r:  Scott  of  AlUston,  Ont.  Tl^e  drUl 
was  set  up  on  the  east  half  of  lot  10 
in  the  fourth  concession  of  Mulmur 
township,  and  one  vertical  hole 
bored  to  a  depth  of  1,027  feet 
through  rocks  of  the  Silurian  sys- 
tem consisting  of  shale,  sandstone  and 
limestone,  for  the  most  part  solid  and 
not  difficult  to  drill.  Trouble  was,  how- 
ever, experienced  in  sinking  the  70  feet 
of  3-inch  standpipe  through  the  over- 
lying mixture  of  sand,  gravel  and  bould- 
ers to  bedrock.  At  170  fef»t  depth  the 
water  was  "lost,"  that  is,  disappeared  in 
a  fissure  in  the  rock,  which  necessitated 
cementing  the  hole  to  the  bottom  and 
re-boring  to  the  above  depth. 
Otherwise  the  drilling  proj]fresscd 
smoothly  and  at  reasonable  cost.  At 
a  depth  of  768  feet,  at  the  tDp  of  12 
feet  of  black  shale  probably  belonging 
to  the  Utica  formation,  some  gas  was 
struck,  but  this  did  not  last.  No  coal 
was  found,  as  might  have  been  expected 
in  these  rocks,  which  are  considerably 
older  than  the  Carboniferous  formations, 
below  which  no  coal  of  organic  origin 
has  ever  been  found. 


The  period  of  drilling  extended  from 
30th  September  to  11th  December,  the 
total  cost  of  the  work  being  $2,449.08, 
or  $2.38  per  foot,  and  the  net  cost  to 
the  operators  $1,591.91,  or  $1.55  per  foot. 
The  gross  cost  of  diamonds  per  foot 
amounted  to  57  cents. 

The  ''S"  DfiU 

The  last  operation  of  the  smaller  of 
the  two  drills  during  1902*  was  for  Mr. 
John  H.  Smith  at  Port  Golborne  and  ex- 
tended into  the  month  of  February 
1903.  An  account  of  this  work  was 
given  in  last  year's  Report  of  the  Bur- 
eau of  Mines.  From  Port  Cplborne  the 
drill  was  in  March  shipped  to  Sault  Ste. 
Marie,  Ont.,  and  thence  by  ^he  Algoma 
Central  Railway  to  the  Superior  mine 
to  explore  the  copper  ore  body  on  that 
property  for  the  Superior  Copper  Com- 
pany of  Sault  Ste.  Marie,  Ont.  Already 
a  good  deal  of  mining  had  been  accom- 
plished from  the  six  shafts  on  the  cop- 
per-bearing deposit  and  the  ore  found 
to  consist  of  a  matrix  of  quartz  intei- 
mixed  with  green  trap  carrying  chalco- 
pyrite.  The  vein  traverses  both  the- 
trap  and  granite  formations  along  the 
contact  of  the  two,  and  in  these  and 
the  ore  body  the  drilling  was  done. 

The  drill  bored  8  holes,  one  from  the 
bottom  of  No.  2  shaft  and  the  rest  from 
points  on  the  surface,  the  aggregate 
length  being  356  feet.  The  work  covered 
a  period  of  about  two  months,  all  drill- 
ing ceasing  on  19th  May.  The  gross  cost 
amounted  to  $1,753.10,  or  $4.92  per  footr 
and  the  net  cost  to  the  operators  to 
$1,139.51,  or  $3.20  per  foot,  while  the 
gross  cost  of  diamonds  per  foot  was 
$1.80. 

The  next  point  of  operation  was- 
on  the  north  shore  of  Lake  Huron 
in  the  Indian  Reserve  and  16 
miles  northeast  of  liittle  Cur- 
rent, Manitoulin  Island,  where 
Messrs.  Thomas  Conlon,  Francis  T.  Con- 
Ion  and  John  J.  Conlon  of  Little  Current 
wished  to  explore  for  iron  ore.  The  drill 
worked  here  from  the  latter  part  of 
May  un^il  15th  June,  less  than  a  month 
in  all,  the  holes  being  bored  at  about 
320  feet  from  the  shore  in  quartzite  and 
trap  rocks,  a  dike  of  the  latter  inter- 
secting the  former  at  this  place.  The 
only  indications  of  iron  met  with  appear 
to  have  consisted  of  fragments  of  the 
ore  in  the  drift  boulders  and  an  occa- 
sional softer  band  of  the  quartzose  rock 
impregnated  with  hematite.  The  work 
was,  however,  stopped  before  any  de- 
cisive information  as  to  the  possible  oc- 
currence of  iron  had  been  obtained. 
Three  holes  were  bored  to  a  total  length 
of  207  feet  at  a  cost  of  $745.37,  or 
$3.60  per  foot,  and  a  net  cost  to  th« 
operators  of  $484 A9,  ox  ^,^\  ^«t  \<^^\., 
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'Xhe  ^'08s  cost  of  diamonds  per  foot  was 
30  cents. 

Messrs.  Steinhoff  and  Gordon  of  Wal- 
laeeburg  were  the  next  applicants  to  re- 
ceive the  drill.  They  desired  to  explore 
the  country  in  the  vicinity  of  the  town 
of  Wallaceburg,  county  of  Kent,  for 
coal.  Uhe  rocks  of  this  area  belong  to 
the  Devonian  system  and  consist  of 
xjlay  shales.  The  drill  was  in  opera-^ 
tion  here  for  about  two  months  from 
the  first  part  of  July  until  September, 
.boring  5  holes  of  an  aggregate  length  of 
1,529  feet  through  a  variable  depth  of 
surface  clay  to  and  through  the  shale 
formation  to  the  bottom  where  it  over- 
lies limestone*  In  several  of  the  holes 
a  seam  or  two  of  about  1-16  inch 
thickness  of  coaly  material  was  struck, 
but  nothing  more.  In  most  of  the  holes 
fltandpiping  had  to  be  driven  to  bed- 
rock, the  depths  ranging  from  54  feet  to 
218  feet,  and  in  this  last  extreme 
length,  2-inch  casing  was  also  necessary 
on  account  of  the  soft  ground.  This 
work  was  considerably  the  cheapest 
done  by  the  drills  during  the  year  on 
account  of  the  soft  rock  and  of  the  level 
country  which  allowed  of  quickly  and 
.cheaply  shifting  the  drill  plant  from  one 
hole  to  another.  The  total  cost  amount- 
ed to  $1,200.32,  or  84  cents  per  foot, 
and  the  net  cost  to  the  operators  to 
.^8.70,  or  54  cents  per  foot,  while  the 
^oss  cost  per  foot  for  diamonds  was 
joniy  1  cent. 

The  drill  next  went  to  Parry  Sound 
district  to  explore  for  iron  for  Mr.  J.  B. 
Miller  of  Parry  Sound,  on  lot  29  in  the 
eighth  concession  of  Foley  township. 
It  remained  in  operation  here  for  about 
two  months  during  September,  October 
and  November,  at  a  point  where  a  vein 
of  magnetic  iron  outcrops  and  had  pre- 
viously been  opened  up  by  a  17-foot 
«baft.     The  iron  deposit  lies  in  a  for- 


mation of  gneiss  and  was  found  by  the 
borings  to  be  lenticular  and  without  suf- 
ficient average  width  or  continuity  to 
warrant  further  mining  upon  it.  None 
of  the  holes  were  very  deep,  the  nine 
aggregating  a  total  length  of  582  feet. 
The  total  cost  of  the  work  was  $1,595.11. 
or  $2.74  per  foot,  and  the  net  cost 
$1,036.82,  or  $1.78  per  foot.  The  gross 
cost  of  diamonds  came  to  $1.02  per  foot, 
not  too  high  considering  the  hard  nature 
of  the  rock  drillecL 

immediately     on  completion     of   the 
drilling  in  Foley  the  plant  was  shipped 
to   Burk's  Falls  and   thence   hauled    to 
the  Nickel  Cliff  mine  on  lot  17  in  the 
eighth  concession  of  Armour  township, 
Parry   Sound    district,  the   drilling     to 
be  done  here  for  C.  F.     Kenneweg  of 
Cumberland,  Maryland.    A  short  account 
of  the  mine  is  given  in  the  Eleventh  Re- 
port of  the  Bureau  of  Mines,  page  280. 
at  the  time  of  writing  which   (1901)   it 
was  being  worked  in  an  exploratory  way 
for  a  deposit  of  nickel-copper  ore  found 
outcropping  on   the  surface. .  The  min- 
eral occurred  in  a  matrix  of  schist  and 
quartz  which  formed  a  lens  or  pocket 
in  a  trap  at  a  short  distance  from  a 
contact      with     gneiss.       Three       dia- 
mond drill  holes  were  bored  through  the 
overflow  of  trap  and  into  the  underly- 
ing gneiss,  but  without  finding  any  more 
ore.    The  rocks  were  rather  badly  frac- 
tilled,  which  necessitated  occasional  ce- 
menting and  which  in  one   hole  nearly 
caused  the  loss  of  both  the  casing  and 
the  drill  bit  by  binding.     However,  the 
cost  of  the  work  was  quite  reasonable. 
The  drilling  lasted  from  the  end  of  No- 
vember 1903  until  the  middle  of  Febru- 
ary 1904.     The  total  cost  amounted  to 
$1,696,31,  or  $3.21  per  foot,  and  the  net 
cost  to  the  operator  to  $1,101.61  or  $2.00 
per   foot,   while   the  gross  cost  of   the' 
diamonds  per  foot  was  67  cents. 
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Michipicoton  Mining  Division 


By  D*  G.  Boydt  Inspector 


While  the  past  year  «has  been  the 
quietest  as  regards  the  taking  out  of 
licenses  and  staking  of  claims  in  the 
history  of  the  Division  since  its  incep- 
tion in  1897,  more  actual  mining  work 
has  been  done  than  ever  before. 

The  Helen  iron  mine  was  shipping  ore 
steadily  at  the  rate  of  1,400  tons  per 
day,  and  the  (irace  gold  mine  was  in 
constant  operation  and  producing  bul- 
lion until  the  disastrous  break-up  oc- 
curred in  the  LAke  Superior  Power 
Company,  by  which  both  of  the  aboVe 
mines  were  owned  and  operated. 

At  the  Sunrise  gold  mine  a  shaft  was 
sunk  during  the  winter  of  190203,  to  a 
depth  of  100  feet,  and  the  results  were 
so  promising  that  arrangements  were 
made  to  instal  machinery  and  push  the 
work;  the  same  results  were  obtained 
at  the  Mariposa  mine,  where  a  shaft 
was  sunk  200  feet.  At  the  Manxman 
gold  mine,  the  10-stamp  mill  was  com- 
pleted, and  several  runs  made  with  en- 
couraging results. 

Owing  to  the  scarcity  of  business  the 
office  at  Michipicoton  River  was  not 
opened  until  the  11th  of  July,  and  re- 
mained open  only  until  the  15th  ol  Aug- 
ust. 

During  the  year  101  miner's  licenses 
were  issued  (including  renewals),  and 
97  mining  claims  were  registered.  The 
total  amount  of  money  received  was 
^2,061.60,  being  $1,010.00  for  miners'  li- 
censes, $55.00  fees  for  transfer  of 
claims,  $•: 91.00  ftes  for  additional  claims, 
and  the  balance,  $295.50,  fees  for  pat- 
ents. These  figures  show  a  decrease  of 
$672.60  from  the  receipts  of  1902. 

Helen  Iron  Mine 

The  Helen  iron  mine  was  inspected 
on  22nd  July,  when  Mr.  R.  W. 
Seelye  was  superintendent,  formerly  in 
charge  of  the  diamond  drill  work  at 
the  l^'rances  mine.  Mr.  Seelye  had  a 
crew  of  198  men,  and  was  getting  an 
output  of  1,400  tons  of  ore  per  24  hours. 


A  new  double-compartment  vertical 
shaft  was  sunk  108  feet,  being  6  feet 
by  14  feet  inside  the  timbers.  This 
shaft  will  be  used  instead  of  the  main 
shaft,  mentioned  in  last  year's  report 
for  hoisting  the  ore.  On  the  second 
level  at  the  bottom  ot  this  shaft,  1,600 
feet  of  drifting  had  been  done  in  vari- 
ous directions  under  the  ore  body. 

The  method  of  mining  was  the  same 
as  in  1902,  and  most  of  the  ore  had  been 
milled  down  to  the  old  first  level. 

No  new  machinery  has  been  put  in, 
but  the  new  power  house  was  completed 
and  all  the  machinery  was  installed  in 
it. 

Mariposa  Gold  Mine 

The  Mariposa  mine,  consisting  of 
claims  J  D  1,  J  D  2,  J  D  3,  J  D  4,  ag- 
gregating about  120  acres,  and  situated 
five  miles  east  of  Michipicoton  river, 
was  inspected  on  24th  July.  The  pro- 
perty is  owned  by  the  Mariposa  (Jrold 
Mining  Company,  Limited,  with  head  ut- 
fice  at  S.  iS.  Marie,  Mich. 

All  of  the  work  has  been  done  on 
J  D  1,  formerly  claim  "Mariposa"  No 
319,  where  there  is  an  inclined  shatt 
208  feet  deep,  8  feet  by  12  feet 
in  section  sunk  to  the  west  of  the  vein. 
At  the  first  level  (100  feet  deep)  a 
crosscut  has  been  driven  east  a  distance 
of  36  feet,  striking  the  vein  at  24  feet, 
and  on  the  second  level  (200  feet  deepi 
a  crosscut  has  been  driven  east  27  feet. 
The  shaft  has  a  short  collar,  but  be- 
low this  no  timbers  whatever.  A  con- 
tinuous string  of  ladders  extends  to  the 
bottom,  but  is  not  kept  in  good  shape, 
many  rungs  being  out.  The  men  made 
a  practice  of  riding  in  the  bucket.  The 
shaft  is  surmounted  by  an  open  head- 
frame,  and  the  hoisting  is  done  by  a 
bucket  on  skids. 

The  engine  house  adjoining  the  shaft 
contains  a  60-h.p.  locomotive  type  boil- 
er, a  6-drill  Ingersoll-Sargent  air-com- 
pressor, a  duplex-cylinder  single  drum 
hoist,     cvlinders    8    bv    10    inches    und 
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drum  4  feet  by  4  feet,  and  a  boiler  feed 
pump  No.  2  Morthey  duplex.  The  shaft 
is  unwatered  by  a  No.  5  Cameron  sink- 
ing pimip. 

At  the  camp,  which  is  situated  about 
one-quarter  of  a  mile  southwest  of  the 
shaft,  the  buildings  consist  of  boarding 
and  bunk  houses,  otlice,  storehouse, 
stable,  etc. 

Instructions  were  left  to  commence 
timbering  the  shaft  immediately,  to 
make  a  partition  between  the  two  com- 
partments, and  a  proper  ladderway 
with  platforms,  also  to  carry  all  down 
to  within  a  safe  distance  of  the  blasting 
operations,  and  to  prohibit  the  men  rid- 
ing in  the  bucket. 

Manxman  Gold  Mine 

The  Manxman  mine  was  visited  on 
7th  August.  At  that  date  work  was 
suspended  owing  to  repairs  being  made 
in  the  mill,  which  has  been  completed 
and  made  several  runs,  but  never  did 
natisfactory  work.  A  few  men  were  at 
work  getting  out  ore  for  a  mill  test. 
No  additional  mining  work  has  been 
done  since  the  last  report,  as  enough 
ore  was  in  the  dump  to  keep  the  mill 
running  a  consideiable  time.  Mr.  Angus 
Gibson  was  in  charge. 

Kttchi-Gammi  Gold  Mine 

The  Kitchi-Gammi  Gold  Mining  Com 
pany.  Limited,  purchased  the  claims 
formerly  owned  by  Messrs.  Murray  and 
Douglas  and  L.  K  Lum,  situated  near 
the  high  falls  on  the  Michipicoton 
Kiver,  being  numbers  577,  602,  625,  624, 
680  and  681,  and  commenced  new  work. 

An  inclined  shaft  situated  midway 
between  the  shaft  on  the  "Zagloba," 
No.  602,  and  the  shaft  on  the  "Con- 
tinuity," No.  698,  was  sunk  to  a  depth 
of  110  feet  and  a  drift  started  south 
at  100  feet. 

An  open  engine  house  was  situated 
at  the  shaft  and  contained  a  27-h.p.  up- 
right Jenckes  boiler,  and  a  Jenckes  du- 
plex hoist,  which  were  formerly  on  the 
"Zagloba''  claim. 

Mr.  W.  J.  Douglas  was  in  charge  of 
a  crew  of  7  men.  Date  of  inspection, 
7th  August. 

Grace  Gold  Mine 

• 

Mr.  P.  N.  Nissen,  who  had  charge  of 
the  development  of  this  property  from 
the  beginning,  resigned  his  position  in 


November  1902.  At  the  time  of  in- 
spection, 13  th  August,  Mr.  R.  U.  Pater- 
son,  formerly  of  the  Cordova  mine,  was 
in  charge,  with  a  crew  of  65  men,  30 
of  whom  were  miners. 

Underground  work:  first  level,  north, 
stoping  a  distance  of  124  feet  through 
to  the  surface.  Second  level,  north, 
stoping  a  distance  of  80  feet,  30  feet 
high.  Second  level,  south,  stoping  dis- 
tance of  140  feet,  50  feet  high,  and  150 
feet  from  shaft,  a  stope  30  feet,  15  feet 
high.  Third  level,  north,  108  feet  drift- 
ing. 

An  additional  boiler,  40-h4>.  return 
tubular,  has  been  installed,  also  a  3- 
drill  IngersoU-Sargent  air  compressor. 
The  compressor  formerly  in  the  shaft 
house  and  the  new  one  are  both  instal- 
led in  the  engine  room  in  the  mill  build- 
ing and  are  driven  by  the  mill  engine. 
The  air  is  piped  to  the  mine  in  the  4- 
inch  pipe,  formerly  used  for  conveying 
steam.  The  mill  has  been  running 
steadily  since  it  was  started. 

Sunrise  Mine 

The  contract  for  100  feet  mentioned 
in  last  year's  report  was  completed  by 
Mr.  Tremblay,  but  owing  to  the  in- 
cline and  location,  it  was  abandoned, 
and  a  new  vertical  shaft  was  started 
which  was  20  feet  deep  on  the  13th 
August.  New  buildings  were  being 
erected  and  preparations  made  for 
setting  up  machinery,  consisting  of 
a  boiler,  hpist,  air-compressor  and  pump, 
which  were  at  that  time  somewhere  on 
the  road  between  the  mine  and  Wawa. 
Mr.  W.  A.  Stowell  was  in  charge. 

Josephine  Iron  Mine 

At  the  Josephine  iron  mine  work  on 
the  shaft  was  stopped,  and  diamond 
drilling  was  conunenced  again  under  the 
management  of  Mr.  R.  W.  iSeelye. 

Nothing  was  being  done  at  the  Fran- 
ces mine,  and  as  far  as  1  could  learn 
nothing  was  going  on  at  the  Emily 
gold  mine,  Dog  Lake. 

Appended  is  a  list  of  licensees,  giring 
place  of  residence,  number  of  license, 
and  number  of  claims  (if  any)  register- 
ed during  the  year.  Where  not  other- 
wise indicated,  the  licensees  are  resi- 
dents of  Ontario. 
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List  of  Licensees 


Licensee. 


Re^ddent'e. 


Xo.  of  License .   No.  of  claims. 


Anderson,  A.  M. 

Andre.  G 

Andre,  J  


S.  S.  Marie 

Michipicoton  River. 


Barton.  8 

Becker.  O  ... 
Beebe.  W.  D. 
BCKK.  T.  J... 
Brown,  A.  F 
Buckley.  H.. 
Buckley,  J.P 


I  S.  8.  Marie 

Michipicoton  River. 

Pleasantville.  I'a... 

White  River 

I  Michipicoton  River 

8.  8.  Marie 

Detroit,  Mich 


Cameron,  A  . . . 
Cameron.  J.  O 
Campbell,  T  .. 

Carr,  J  

Carroll.  J 

Chapelle.  B.... 
Cressey,  E.  W.. 


White  River 

Michipicoton  River 

S.  S.  Marie 

Michipicoton  River 
Anaconda,  Mon  — 
HarrisWlle.  Mich... 
Bay  CMty,  Mich 


Davidson,  J  . . , 

Davis.  J 

Dickson,  J.  L.. 

Donovan, J 

Douglas.  J.  W  . 
Downev.  L  . . . . 
Doyle.  J.  P  . . . . 
Dycie.  J.G  .... 

Dycie.M 

Dysinger,  C.  M 


Ottawa 
Wawa  . 


Michipicoton  River 

8.  8.  Marie 

Wawa 


Michipicoton  River 
>>  •• 

8.  8.  Marie,  Mich... 


Edey.  M.  C  . . . . 
Edey.  R.  W... 
Eldridge.  R.  C 


Ottawa 

Billerica.  Que 
8.8.  Marie... 


Ferguson,  M  . . , 
Fitzjmtrick.  H 
Founiier.  FI.  A, 
Francis,  G.  F. . 


Ganley,  J 

Gibson,  A 

Godon.  A  ... 

Godon,  E 

Godon.  J 

Godon.  N  ... 

Godon,  T 

Graham  W.. 
Gravel le,  A  .. 
Grumbine,  8 


Michipicoton  River  .. 

Wawa 

Michipicoton  Harbor 
Pakenham 


8.  S.Marie. 
Missanabic 


I. 


Michipitjoton  River 

Wawa 

Titusville,  Pa 


Hall.  A 

Henry.  R... 
Hogan.  8.  D 
Hunt,  J .... 


Mi<?hipIcoton  River 

.S.  8.  Marie 

Michipicoton  River 


Kcenan,  C.  E 

Keenan.  J 

Kitchi-Gammi  Gold  Mg.  C<»..  Lt'd 


Michipicoton  River 
..  i. 

8.  8  .Marie 


Lawlor,  J.  H  . 
Ix'gge.  C.  H  . . 

Legge.  J  

Letellier.  J.  T 

Lewis,  M 

Lewis.  W.  H.. 
Lvncli.  D 


Michipicoton  River 
Gananoque 


Wawa 

Detour,  Mich, 


Michipicoton  River 


Manxman  Gold  Mg.  Co 

May,  E 

Miller.  E.  H 

Miller.  G.  L 

Miller,  LM 

Miller.  R.  J 

Morin.  J 

Morin,  J  


8.  8.  Marie 

Michipicoton  River 
8t.  Thomas  


8.  8.  Marie. 
Wawa 


McDougall,  L  . . . . 
McDougall.  W.  H, 
McGillivray.  W... 

McKay.  J 

McKenzie,  A 

S£:<'Rae.  P.  J 


White  River. 


Ottawa 

S.  .<.  Marie... 
Detoiir.  Mich 


1363 

1&50 

1363 

LS87 

1 

1330 

1.^)0 

1622. 

1585,  IMS 

131J5 

1401 

1472, 

1474 

1412 

1478. 

1529 

1411 

1479, 

1505 

1397 

1328 

1389 

1492 

1382 

1531, 

1534 

1356 

1499. 

1500.  1501 

1308 

!  1455. 

1467.  1489 

1410 

1490. 

1503 

1394 

1539 

1340 

1 

138.') 

1450, 

14^.  1485 

1400 

1377 

1 

1366 

!  1511 

1314 

1483,  1488 

1329 

: 

1307 

1 

1346 

149G, 

1497,  1609 

1390 

1586, 

IMS.  1668 

1391 

1587. 

1541,  1561 

1386 

1379 

1367 

1510 

1342 

,  1469. 

1481 

1408 

1 

1358 

1521 

1360 

• 

1335 

1 

1378 

1337 

1336 

1 

1 

1362 

1383 

1528 

1&V2 

1504 

1413 

1384 

1  1S27 

1347 

i  1502, 

1507,1508 

1368 

1520. 

1582 

139i» 

1376 

1523 

1355 

1  1526 

13U6 

1452, 

1458,  1466 

1457. 

1460,  1461 

1361 

1405 

1546, 

1517 

14(M 

1518. 

1648,  1519 

1331 

1372 

1*18 

1374 

!  1519 

1373 

1334 

i  1458. 

1469 

1324 

1464 

13-23   . 

1465 

1316 

1463. 

1466 

1315 

1462 

1375 

1407 

i:»6 

13S0 

13».>1 

I  1538. 

1540,  1552 

i:«.> 

1371 

1353 

1 

Flint  Lake  gold  mliie  and  mill,  1903. 
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List  of  Licensees — Concluded 


Lir.MiMM-.  Repidenco.  No.  «>f  Liceiiw.    No.  of  claims. 


Ncjiry.   A Mi«'hii)irotoii  RiviT l.HSs 


I*Hrk«i.  (J.  K  Wawa 

IVttit.  R S.  S.  Marie 

I'oiiMiiJsh.  A White  RivtT 

l*rjitt.  \V  Mi(lii|»i<'()ton  River 
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Provincial  Assay  Office 

B7  A.  G.  Burrows 


The  Provincial  Assay  Office  was  estab- 
lished in  1898  by  the  Bureau  of  Mines, 
with  a  view  of  aiding  the  mineral  de- 
velopment of  the  Province.  Prospect- 
ors and  others  are  afforded  a  means  of 
obtaining  reliable  assays  and  analyses  of 
their  finds  at  a  nominal  cost.  It  has 
been  found  of  advantage  for  those  ex- 
ploring the  unsettled  portions  of  the 
Province  where  there  are  no  facilities 
at  hand  for  examining  their  specimens. 
The  office  has  also  been  of  serrice 
where  properties  are  being  prospected 
and  are  not  yet  supplied  with  assay  of- 
fices and  other  means  of  testing  the 
ore. 

The  office  is  located  in  the  city  of 
Jielleville,  on  Victoria  avenue,  where  a 
two-story  brick  building  is  utilized  for 
the  purpose.  The  lower  Hat  is  used  as 
an  office,  with  a  grinding  and  pulp  room 
in  the  rear.  The  second  floor  is  fitted 
up  with  an  assay  and  analytical  rooms. 

During     the  year     814  samples  were 
submitted  for  assay  and  analyses,  and 
165   specimens  were  reported  on  as  to 
-  identification  and  commercial  value. 

Work  for  Bureau  of  Mines 

The  following  services  were  performed 
for  the  Bureau  of  Mines  during  the 
year  : 

Issuing  reports  on  aamples  submitted 
by  Government  geologists  and  explorers 
from  the  newer  portions  of  Ontario. 
These  included  iron  ores  from  the  new 
ranges  of  Nipissing,  gold  and  silver  ores 
from  the  Rainy  River  District,  and  sil- 
ver-cobalt-nickel samples  from  the  re- 
cent finds  on  the  line  Of  the  Tomiskam- 
ing  and  Northern  Ontario  railway. 

Issuing     check     analyses     on   pulped 
samples   of   iron     ore   representing   the 
average  of  Ontario  ores  smelted  at  On- 


tario furnaces,  on  which  it  is  proposed 
to  claim  the  bounty  provided  by  the 
Iron  Mining  Fund. 

Making  analyses  of  a  series  of  lime- 
stones and  clays  of  the  Province,  for  a 
report  on  the  utility  of  these  materials 
in  the  industrial  arts,  as  cement  manu- 
facture, sugar  refining,  furnace  lining, 
pottery,  etc. 

Work  for  Private  Parties 

The  following  services  have  been  ren- 
dered the   public  during  the   year  : 

Issuing  reports,  consisting  of  assays, 
analyses,  identifications,  and  other  com- 
mercial tests.  While  fees  on  a  reduced 
scale  are  charged  for  this  work,  it  is 
required  that  they  be  paid  before  re- 
ports are  issued.  Where  the  samples  are 
of  sufficient  size,  a  portion  of  each  is 
retained  for  future  reference.  The  as- 
says, etc.,  are  the  property  of  the  per- 
son submitting  the  sample,  and  dupli- 
cates cannot  be  issued*  without  his 
order. 

JSupplying  information  where  possible 
to  owners  of  mineral  lands  who  desire 
to  be  placed  in  touch  with  purchasers, 
and  also  advising  as  to  value,  uses,  etc., 
of  their  materials. 

Making  check  determinations  and 
control  assays  in  case  of  disputes  as  to 
correct  values.  It  has  been  found  that 
most  variations  are  due  to  improper 
sampling,  rather  than  to  mistakes  by 
the  chemist  or  assayer. 

(Sending  samples  of  typical  ores  and 
minerals  to  prospectors,  who  desire  to 
use  them  for  reference  in  their  explora- 
tions. 

Laboratory    Determinations 

The  following  tabular  list  shows  the 
(Ir terminations  made  in  duplicate  during 
the  year  : 
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Assays 


Mineral. 


Gold  (amalgamation) 

Gold  (lire  assay) 

Silver 

Hatlnum 

Nickel  

Copi^er 

Zinc 

Manganese   

Tin  

Cobalt  

Lead 

Molybdenum 

Antimony   

Bismuth  


■For 
Bureau. 


3 

45 
41 


For 
Public. 


16 

19 

1 

7 


1 

401 

197 

9 

19 

78 

11 

9 

1 


5 
1 


11' 
2 
1 
1 


Total 


138 


741 


Total. 


4 

446 

238 

9 

'66 

97 

12 

16 

1 

5 

12 

2 

1 

1 

879 


Analyses 


Determination 


Metallic  iron 

Alumina 

Silica   

Lime 

Magnesia 

Ferric  oxide  

Sulphuric  acid 

Moisture 

Alkalies 

Organic  matter 

Phosphorus 

'STolatile  combustible.. 

Fixed  carbon 

Titanium 

Chromium  

Miscellaneous   

Total 


For 


For 


Bureau,  i  Public. 


43 

106 

108 

106 

1U6 

108 

119 

140 

92 

21 

7 

25 

25 

5 

1 

233 


&4 
20 
37 
17 


Total. 


107 
126 
145 
123 


1,245 


18 

124 

30 

138 

52 

171 

13 

153 

7 

99 

1 

.22 

16 

23 

2 

27 

4 

29 

19 

24 

1 

30 

263 

330 

1,575 

Total  number  of  samples  for  assay  814 

identification..      165 

Total 979 

Total  assays S79 

••     analytical  determinations 1.575 

identificationsand  qualitative  analysis      165 

Total  determinations 2,619 

Laboratory  Methods 

The  laboratory  is   equipped     for    the 
following  determinations  : 


Gold  and  Silver 

(1)  By  lire  assay,  using  gasoline  as 
fuel.  Ores  containing  sulphur  and  ar- 
senic are  given  a  preliminary  roasting 
before  fusion,  which  is  found  to  give 
better  results  than  desulphurization  dur- 
mg  fusion.  A  small  gasoline  furnace 
has  been  added  to  the  equipment  of  the 
assay  room,  which  is  very  useful  where 
only  a  few  assays  are  to  be  made.  The 
balance  for  weighing  the  buttons  is  sen- 
sitive to  one-one  hundredth  of  a  milli- 
gram, which  gives  assay  values  as  low 
as  20  cents  a  ton. 

(2)  By  amalgamation  assay  to  test 
the  free  milling  properties  of  the  ore, 
using  about  2  lb.  of  pulp. 

l^latinum.     By  Are  assay. 

Copper.  By  cyanide  titration  and  el- 
ectrolytic methods. 

isiickel.  By  electrolytic  method,  using 
a  set  of  powerful  potash  cells  for  the 
current. 

Lead.  By  titration  with  ainmonium 
molybdate. 

Zinc.  By  titration  with  potassium 
ferrocyanide. 

iManganese.  By  Volhard's  titration 
method. 

All  other  determinations  are  made  by 
standard  methods.  Samples  are  pulped 
to  100-mesh,  and  those  requiring  further 
treatment  are  ground  in  an  agate  or 
diamond  mortar  to  an  impalpable  pow- 
der. 

Certificates  are  made  out  on  samples 
analyzed  at  ordinary  temperature,  un- 
less otherwise  stated  in  the  report. 
Ores  carrying  moisture  sufficient  to  pre- 
vent grinding  are  dried  at  100  C.  and 
analysis  is  carried  out  at  that  temper- 
ature. One  assistant  was  employed 
during  the   year. 

Fees  amounting  to  $839.05  were  col- 
lected and  remitted  to  the  head  office. 
Samples  brought  personally  to  the  of- 
fice are  examined  free  of  charge,  ex- 
cept where  a  quantitative  estimation  is 
required.  Circulars  of  rates,  canvas 
bags  and  mailing  envelopes  are  supplied 
free  of  charge  to  those  desiring  to  send 
in  samples. 


Provincial  Assay  Office 

B7  A.  G.  Burrowi 


The  Froviocial  Assay  Office  waa  estab- 
lisbed  in  1808  by  tbe  Bureau  of  Mines, 
with  a  view  of  aiding  tbe  mineral  de- 
velopment of  tbe  Province.  Prospect- 
ors  and  otliera  are  afforded  a  means  of 
obtaining  reliable  assays  and  analyses  of 
tbeir  finds  at  a  nominal  cost.  It  btia 
been  found  of  advantage  for  tbose  ex- 
ploring tbe  unsettled  portions  of  tlie 
Province  wbere  there  are  no  facilities 
at  hand  for  examining  their  spt^cimens. 
The  olBce  has  also  been  of  aerrict 
where  prt^rties  are  being  prospected 
and  are  not  yet  supplied  with  assay  of- 
fices and  other  means  of  testing     tbe 

The  office  is  located  in  tbe  city  of 
lielleville,  on  Victoria  avenue,  wbere  a 
two-atory  brick  building  is  utilized  for 
the  purpose.  The  lower  flat  is  used  as 
an  office,  with  a  grinding  and  pulp  room 
in  tbe  rear.  Tbe  second  floor  is  fitted 
up  with  an  assay  and  analytical  rooms. 

During  tbe  year  814  samples  were 
submitted  for  assay  and  analyses,  and 
165  specimens  were  reported  on  as  to 
-  identihcation  and  commercial  value. 

Work  for  Btireau  of  Mines 


The  following  services  were  performed 
for  tbe  Bureau  ot  Mines  during  tbe 
year  : 

Issuing  reports  on  aamples  submitted 
by  Government  geologists  and  explorers 
from  the  newer  portions  of  Ontario. 
'I'heBe  included  iron  ores  from  the  new 
ranges  of  Nipissing,  gold  and  silver  ores 
from  the  Rainy  River  District,  and  sil- 
ver-cobalt-nick  el  samples  from  tbe  re- 
cent finds  on  the  line  bi  the  Temiskam- 
ing  and  Northern  Ontario  railway. 

Issuing  check  analyaea  on  pulped 
samples  of  iron  ore  representing  the 
average  of  Ontario  ores  smelted  at  On- 


tario furnaces,  on  which  it  is  proponed 
to  claim  the  bounty  provided  by  the 
Iron  Mining  fund. 

Making  analyses  of  a  series  of  lime- 
stones and  clnya  of  tbe  Province,  for  a 
report  on  the  utility  of  these  materials 
in  the  industrial  arts,  aa  cement  manu- 
facture, sugar  refining,  furnace  lining, 
pottery,  etc. 

Work  for  Private  Parties 

The  following  services  have  been  ren- 
dered  the   public   during   the   year  : 

issuing  reports,  consisting  of  assays, 
analyses,  identiUcations,  and  other  com- 
mercial testa.  While  fees  on  a  reduced 
scale  are  charged  for  this  work,  it  is 
required  that  they  be  paid  before  re- 
ports are  issued.  Where  tbe  samples  &re 
of  sufficient  size,  a  portion  of  each  ia 
retained  for  future  reference.  The  as- 
says, etc.,  are  tbe  property  of  tbe  per- 
son submitting  the  sample,  and  dupli- 
cates   cannot     be  issued*  without  his 

Supplying  information  where  possible 
to  owners  of  mineral  lands  who  desire 
to  be  placed  in  touch  with  purchasers, 
and  also  advising  as  to  value,  uses,  etc, 
of  their  materials. 

Making  check  determinations  and 
control  assays  in  cMe  of  disputea  «■  to 
currect  values.  It  has  been  found  that 
must  variations  are  due  to  improper 
i4!<inpling,  rather  than  to  mistakes  bj 
the  chemist  or  aaaayer. 

fieruling  samples  of  typicfl  ores  and 
minerals  to  prospectors,  who  desire  to 
uti"  them  for  reference  in  their  explora-^ 

Laboratory    Determinations 

I'he  following  Ubular  ILst  ihan^U^  , 
ci I- terminations  made  I'  ■*     "-'•-  ' 
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Laboratory  Methods 


Gold  and  Silver 

(1)  By  Are  assay,  using  guoliue  ai 
fuel.  Urea  containiDg  sulphur  and  ar- 
nenic  ar«  giveu  a  preliminary  ro«*tuig 
before  fusion,  which  is  found  to  give 
lietter  rtsulta  tlian  desulpliuriulion  dnr- 
ing  fuaiuu.  A  umall  gmtulint  (uraaw 
lias  been  added  to  the  eiiuipnient  of  ttt 
assay  roou],  wliieh  is  very  uwrful  whtn 
uuly  a  few  assays  are  to  U;  iiude.  I'm 
Uiluuce  fur  weighing  the  butUiOk  a  ms- 
sitive  to  ouK-one  hundredth  of  ■  milli- 
t'laiii,  whitli  given  usiay  value*  a*  loi 
us  -iu  L-ents  a  tun. 

l2j  By  aiualgiiniatioQ  uut  Ur  uk 
tli«  flee  uiilling  prupeniM  <4  11*  itft. 
using  about  2  lb.  of  puJp. 

^lutiuuui.     By  flre  as^v. 

e'uppir.  By  eyuiiiiJe  tii'raiim,  kk  t- 
ectrolytic  metlioiU. 

-Nicilel.  By  «lectrolv-tit  u*lii>.(_  ~— - 
H  set  of  powerful  poUM  tm^.  lur  j^ 


Lead.  By  titratiun  wiii.  uuiu-jbb 
niuJybdatc. 

Zine.  By  titratiuu  wjjl  i--mtn 
ferrotyanide. 

Mungun.-...  By  V.,i,.^.c.  -^..^ 
Dietllod.  ^^ 

All  otJi4;r  delvmiiuatMint  a:>  ^^  r 
standard  luetlivj..  rmaam  w  ^^ 
to  lOH-meiiJi,  aiid  UK.»r^nira-i3 
treatmtrit  ar*  ip'jitat  »  aT^w 
diamond  niorur  i/j 


Summer  Mining  Schools 


By  W.  L.  Goodwin 


I  beg  to  submit  herewith  a  report  on 
the  Summer  Classes  conducted  in  the 
mining  camps  of  the  Province  during  the 
Summer  of   1903. 

The  Season's  Itinerary 

After  spending  Friday  and  Saturday, 
May  22nd  and  23rd,  in  making  prepara- 
tions, I  left  Kingston  on  ^londay,  May 
25th,     accompanied     by      Herbert      Van 
Winckel.       Arriving   at    Calabogie     the 
same  day,  1  was  met  by  manager  Gan- 
ong  of  the  Black  Donald  graphite  mine. 
Next  day  I  proceeded  to  the  mine  and 
opened    a   class    there,   which    was    con- 
tinued till  Monday,  June  Ist.    On  May 
28th   I   drove    to   Calabogie,     14     miles-, 
met  a   number  of   men   who  had   speci- 
mens to  be   examined,  and   returned   in 
time  for  the  class  in  the  evening.  On  Tues- 
day, June  2nd,  we  left  the  Black  Don- 
ald, drove   to  Calabogie,  and  took  train 
for  Parham  station.       A  drive  of  eight 
miles    brought    us    to     the     Olden      -^jnc 
mine     (Messrs.     James     Richardson     & 
Sons),  where  a  class  was  opened  at  6.30 
p.m.  the  next  day,  and  closed  on  June 
9th.       The  drive   back   to  Parham  sta- 
tion was  made  on  June   10th,  where  we 
took    train    for     Sharbot     lake.        Van 
Winckel    returned    to    Kingston   and   I 
took  the  C.  P.  R.  to  llavelock,  where  I 
was  met  by  Mr.  J.  G.  McMillan  of  the 
School    of  'practical     Science,      Toronto, 
who  shared  the  work  with  me  from  that 
time    onward.        We    drove '  to    Cordova 
Mines  where,  in  the  absence  of  the  man- 
ager, we  were  received  by  mine  captain 
Holland.     The  class  was  begun  the  next 
day,  June  11th.  at  4  p.m.  and  continued 
until   June    17th.       Cordova    Mines   left 
behind   on    the    ISth,    we   proceeded     by 
way  of  Toronto  and  North  Bay   to  Sud- 
burv,  which  was  reached  June  10th.  We 


drove     immediately      to     Coi)per     CliiT, 
where   the  class  was   opened    the     next 
day    at    7    p.m.    and    closed    on    Friday 
26th.       On   June   27th   we   left    Co^^per 
Cliff    by     the     C.  P.  R.      "Soo"      branch, 
reached  Massey  station    on     the     same 
day,   where   we   were    met    by   manager 
Joseph  Errington    of  the  Massey  copper 
mine,   who    kindly   drove    us     and      our 
luggage  to  the  mine  a  distance  of  about 
4   1-2  miles.     The  class  was   begun   the 
same  evening  at  7  p.m.  and  was  closed 
on  Friday,  July  3rd.     On  Saturday    we 
returned  to  Massey   station,    went     by 
train   to    Sudbury,*  and    thence    by    the 
main  line  westward  to  Wabigoon  whi'^h 
was     reached     on    Monday,    July     *5th. 
Here  we  took  the  steamer   to  Budro*s 
landing,  22   miles,   then  by   stage    iver 
the   Government  road    to     Gold      Rock. 
With  the  exception  of  a  short  distance 
near   the   landing,   we    found    this    road 
in   very   bad   condition.       A    class    was 
opened   at   the    Big     Master     mine     at 
7  p.m.  the  same  day  and  closed  on  Sa- 
turday,   July    11th.'  On    Monday,    July 
13th.    the    journey    was     continued      by 
steamer  along  the  Upper  Manitou  Lake, 
eight   miles,   to   the   Twentieth    Century 
mine.       This   camp   was   substituted   in 
our  programme  for  the  Elizabeth,  which 
had  in  the  meantime  been  closed  down. 
Wo   were  met   at   the   landing  by    .nan- 
ager  Dry  den  Smith,  who  provided  trans- 
portation   for    our    luggage.     The    '?lass 
was  opened  the  same  evening  and  closed 
on  Saturday,  July   18th.       On  .the   fol- 
lowing Monday   the    steamer     Minneola 
conveyed  us  and  our  luggage    back     to 
Gold    Rock,    from    which    point    we     re- 
traced our  journey  to  W^abigoon.    There 
by  invitation  I  lectured  that  evening  in 
the   school   house    to    an     audience     of 
about  fifty.     We  left  by  the  night  train 
for     Port     Arthur,   wliere     we    arrived 
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July   21  St,   expecting   to   catch    a    train 
the  same  day  to  take  us  out  over  the 
Canadian  Northern  to    Kashaboie,     *ho 
station  for  the  Tip-top  mine.      It  was 
found      that      the       train        of       that 
day  was  not  to  stop  at  Kashaboie.  The 
journey   was   continued    the      following 
day     however.       From     Kashaboie     we 
packed   our    much   reduced    luggage      a 
mile  back    along  the  track,  guided  and 
assisted  by   the   engineer    of    the     tug 
which  the  Tip- top  company  run  on  the 
Upper  Shebandowan    lake.       The    com- 
pany's freight  cart  carried  us   and  our 
luggage  a  mile  and  a  half  to  the  land- 
ing,   from    which   we   steamed   comfort- 
ably 5  miles  in  a  westerly  direction  to 
the  end  of  the  lake.     A  tramp  through 
the  wood  four  miles  brought  us  to  Ihe 
Tip- top    mine,    beautifully    situated    en 
Round   lake,    where     Captain     Richard 
Sandoe   made   us   welcome.       The   class 
was  opened  the  next  day,  July  2drd,  and 
closed  on  Wednesday,  July  29th.       On 
Thursday,  July  30th,  we     returned     to 
Port    Arthur,    transportation    to    Kash- 
aboie   station    being   again   kindly    fur- 
nished by  the  company.    The  manager, 
Thomas   R.  Jones,  who   had  arrived  at 
the  camp   in   the  meantime,  accompan- 
ied us  out.    On  Friday,  July  31st,  we 
left  Port  Arthur  by  steamer  for  Sault 
Ste.  Marie.    I  continued  my  journey  to 
Kingston,  arriving  on  Monday,  August 
3rd,   while   Mr.   McMillan   proceeded    to 
the  Helen  mine  to  open  a  class   there. 
He  left   Sault    Ste.     Marie     Saturday, 
Aug.  1st,  by  the  steamer  Minnie  M.  and 
reached  the  Helen  mine  on  Aug.  2nd. 
A  class  was  opened  Aug.  3rd  and  closed 
on  Saturday,  Aug.  8th.     Mr.   McMillan 
then  went  to  the  Grace   mine  where  a 
class  was  opened  on    Monday,     Auji^ist 
10th.   and   closed   on    Saturday,   August 
15th.   He  left  Michipicoton  on   August 
16th,  readied   the    "Soo"     on     Monday, 
August  17th,  and  took  the  Algoma  Cen- 
tral Railway  train  to  the  Superior  cop- 
per mine.  A  class  was  opened  on  Tues- 
day, August  18th,  and   closed  on  Mon- 
day, August  24th. 

Classen  were  thus  held  in  eleven  min- 
ing camps,  covering  the  Province  from 
Kingston  to  Wabigoon.  Free  transpor- 
tation of  our  heavy  luggage  was  given 
by  the  Canadian  Pacific,  the  Crand 
Trunk,  the  Kingston  and  Pembroke, 
Canadian  Northern  and  Algoma  Central 
Railway   Companies. 

Black  Donald  Mine 

The  road  from  Calabogie  to  the  Black 
Donald  is  in  part  a  country  road  lead- 
ing westward  from  the  village  up  -he 
turbulent  Madawaska,  and  in  part  a 
new  road  made  by  the  company  from 
James  Legris'  house  to  the  mine.  It 
18  a  very  well  built  road,  the  survey  for 
which  was  being  made  when  the  writer 


visited  that  district  the  summer  before. 
It  is  quite  equal  to  the  ordinary  country 
roads  in  that  district,  and  is  used  by  the 
Ontario  Graphite  Company  for  drawing 
in  supplies,  and  hauling  the  graphite  to 
the   station  at   Calabogie.     It   also   coji- 
siderably    shortens    the      distance     for 
fanners  going  between  the  Black  Donald 
district    and    Calabogie.        The    mine    is 
close    to    the    south    side    of    AVhitefish 
lake    (one  of  the   innumerable   lakes  of 
that  name,  although  this  one  seems  to 
have  no  whitefish   in   it;   why  not  call 
it  the  Black  Donald  Lake  ?)     As  often 
happens  in   such  cases   the   largest   ind 
best  part  of  the  deposit  led  the  miners 
under  the   lake,  where  an  unlucky  shot 
one  day  let  in  the  water  in  a  veritable 
flood  ;    but  another  shaft  had  been  sunk 
and    graphite     was    being     taken      out 
steadily.       Diamond  drilling    operations 
were  going  on,  for  the  purpose  of  locat- 
ing a  deposit  farther  away    from     the 
lake.    Mr.  W.  K.  Ganong  of  St.  Steph- 
en's, N.B.,  the  manager,  gave  every  as- 
sistance   in    making    preparations     for 
carrying  on  the  class.    A  vacant  dwel- 
ling house  was  fitted  up,  and  the  class 
was  opened  with   an  attendance  of   18, 
practically    the     whole     camp,      mostly 
North  of   Ireland   men,   with   a  sprink- 
ling of  French  Canadians  and  Germans. 
The  interest  in  the  class  was  sustained 
till  the  last  day,  and  we  were  joined  by 
a  number  of  farmers  and  others  living 
in   the  district  about  the  mine.       This 
brought  up  the  total  number  in  attend- 
ance to  27.     The  average  daily   attend- 
ance  was    15.    Members    of    the     class 
brought    in    samples      of     molybdenite 
found  a  short  distance  from  the  mine  (lot 
17,   in    the   third    concession    Brougham 
township).     The    molybdenite    is    found 
'on  the  hillside  near  the  old  portage  road 
around  the  rapids  at  its  lower  end.     It  is 
not  very  plentiful.    While  I  was  meeting 
the  men  in  Calabogie  on  the  morning  of 
May   28th,   a   prospector   named     Brad- 
ford   showed     nie     samples      of     copper 
pyrito    from   a    ])rosj)ect    which    he   des- 
cribed as  about  12  miles  from  Calabogie. 
'ihe  graphite  deposit  itself  is  interest- 
ing, the  niinei  al  being  associated  with  cal- 
cite,  a  little  pyrite,  copper  pyrite,  mica, 
etc.     The  giapliite  is  a  mixture  of  (lake 
and  amorphous,  from  which    the     Hake 
concentrates    easily.        Mr.    Ganong   ac- 
companied  me  on   a   short    trip     across 
the  lake  to  examine  a  hill  very  promi- 
nent on  account  of  the  red  color  of  the 
soil,  evidentiv  formed  bv  tb.e  decav  of  a 
highly    pyritic    rock.        Some    specimens 
taken   where   the   rock   outcropped  could 
not   have    contained    less    than    30     per 
cent,  of  pyrite. 

An  interesting  trip  was  made  with 
John  Moore,  prospector  and  farmer,  f  nd 
the  discoverer  of  the  B.'ack  Donald  mine. 
We  collected  crystallized  black  horn- 
blende and  tine  lai^fe  m«k.*&%^^  o\  ^^Wxia- 
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lite  and  tremolite,  also  crystals  of  light 
green  hornblende  near  the  power  house, 
two  miles  below  the  mine.  Hornblende 
is  plentiful  in  the  neighborhood.  Mr. 
Moore  showed  us  a  number  of  samples 
of  molybdenite  collected  at  various 
localities  in  the  neighborhood. 

Olden  Zinc  Mine 

This  place  was  reached  by  an  eight 
mile  drive  from  Parham  station  which 
was  rendered  rather  exciting  by  the 
very  steep  hills  and  sharp  curves.  Mr. 
James  Adums^  foreman,  was  in  charge 
for  Messrs.  James  Richardson  &  Sons*, 
llie  mine  was  discovered  by  Mr. 
Leslie  Benn,  who  lives  in  the 
neighborhood.  He     still       continues 

prospecting,  and  is  extending  our  know- 
ledge of  the  zinc-bearing  area  in  that  dis- 
trict. The  ore  consists  of  zinc  blende 
with  a  little  galena  in  crystalline  lime- 
stone. Pyroxene,  vesuvianite,  and  in 
some  parts  of  the  vein  considerable 
quantities  of  iron  pyrite,  are  present. 
The  ore  is  being  stoped  out  from  the 
surface,  but  the  stope  is  timbered  and 
filled  in  as  the  work  advances.  Xear 
the  surface  there  is  galena  mixed  with 
the  ore.  At  a  greater  depth  the  galena 
disappears  almost  entirely.  Nineteen 
men  were  employed,  mostly  farmers 
living  in  the  neighborhood,  and  they 
seem  to  make  very  satisfactory  miners. 

The  class  was  held  at  C.30  p.m.  in 
the  men's  sleeping  room.  The  attend- 
ance wap  almost  perfect,  and  it  was  a 
great  pleasure  to  give  instruction  to 
such  appreciative  and  intelligent  men! 

Accompanied  bj  Mr.  Leslie  Benn,  the 
writer  tramped  over  the  surrouiidiui^ 
country — a  series  of  valleys,  flanked  on 
both  sides  by  granite  which  has  resisted 
erosion  better  than  the  intermediate 
limestone,  areas  of  which  are  found 
here  and  there.  It  is  in  these  places 
that  minerals  may  best  be  looked  for. 
Specimens  of  copper  pyrite,  pyrrhotite, 
molybdenite*,  and  serpentine  were  ex- 
amined for  Mr.  Chas.  Foy  of  Mountain 
Grove.  Serpentine  was  collected  on  the 
south  shore  of  I^ng  lake,  about  oppo- 
site Drew's  house.  Specks  of  molyb- 
denite were  noticed  in  some  places. 
Sphene  crystals  were  collected  from  the 
clilT  near  Mr.  Coleman  Cronk's.  A  pros- 
pecting pit  near  by  shows  pyrite,  cop- 
per pyrite,  pyrrhotite,  and  zinc  blende. 
Specimens  of  corundum,  hornblende, 
etc.,  were  examined  for  Mr.  M.  J. 
Flynn,  driller;  and  members  of  the  class 
brought  in  specimens  of  bog  ore  found 
about  two  and  a  half  miles  north  of  the 
mine  on  the  farm  of  Barney  Quinn,  lot 
6  in  the  sixth  concession  of  Olden  town- 
sliip,  also  specular  (micaceous)  hematite 
from  the  farm  of  David  Bart  ram.  lot  7 


oimens   of   zinc  blende  from   the   Olden 
mine  molybdenite  was  noticed. 

The  kindness  and  hospitality  of  the 
foreman,  Mr.  Adams,  and  of  the  other 
employees,  and  indeed  of  the  wiiole 
neighborhood,  made  our  stay  very 
pleasant.  The  total  number  in  attend- 
ance was  22,  and  the  average  daily  at- 
tendance 19. 

Qass  at  G>rdova  Mine 

Work  was  begun  at  4  p.m.  in  Cor- 
'dova  Hall  on  June  Uth  and  another 
class  was  held  in  the  evening  at  7.30. 
Instruction  was  carried  on  along  the 
same  lines  as  those  described  in  former 
reports.  Considering  the  large  number 
of  men  employed,  the  attendance  Avas 
neither  as  large  nor  as  steady  as  might 
have  been  expected. 

In  the  absence  of  the  manager,  Mi\  D. 
G.  Kerr,  the  acting  manager,  Mr.  Hol- 
land, received  us  and  made  us  comfort- 
able. As  on  former  occasions,  we  were 
the  guests  of  the  company,  and  every- 
thing was  done  to  forward  the  aims  we 
had  in  view.  Here  we  had  opportuni- 
ties of  collecting  considerable  quantities 
of  tourmaline,  crystals  of  pyrite,  beau- 
tiful milky  white  quartz  and  chlorite. 

The  total  number  in  attendance  was 
33,  and  the  average  daily  attendanc*?  14. 


Copper  Cliff 


The  classes  here  were  held  in  the  Oor- 
ringe  Assembly  Hall,  as  in  former 
years.  Many*  changes  were  noticed 
since  the  last  visit.  The  company  have 
built  a  hospital  near  the  site  of  the  old 
general  office  at  a  cost  of  over  $30,000. 
It  is  handsomely  furnished  and  is  und*ir 
the  superintendence  of  Dr.  Coleman.  The 
running  expenses  are  met  by  fees  paid 
by  the  employees.  The  site  of  the  new 
smelting  works  was  being  levelled  on  the 
brow  of  a  rugged  hill,  and  I  was  much 
interested  in  the  explanations  given  me 
by  Mr.  A.  P.  Turner,  the  president  of 
the  company.  Improvements  in  the  old 
west  smelter  had  greatly  increased  the 
output. 

The  attendance  here  was  not  satis- 
factory in  point  of  numbers,  although 
very  much  so  in  regard  to  the  steady 
work  done  by  those  who  did  attend. 
The  total  number  in  attendance  was  12, 
with  an  average  daily  attendance  of  8, 
but  it  must  be  acknowledged  that  the 
^lass  did  not  reach  the  men  for  whom 
it  xN-as  intended,  namely  the  miners.  Pos- 
sibly a  change  in  the  place  of  meeting 
might  improve  matters.  The  Gorringe 
Club  is  more  frequented  by  the  officials 
and  the  ollice  men  than  by  the  miners. 
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in  the  seventh  concession.  In  some  spe- 
There  are  however  special  difficulties  in 
carrying  on  this  work  in  large  places 
like  Copper   Cliff. 

Massey  Q>pper  Mine 

This  lies  about  three  miles  northwest 
of  Massey  station.  A  branch  of  the 
railway  was  being  built  at  the  time 
when  we  were  there,  but  at  present  all 
trattic  is  over  a  wagon  road  four  and  a 
half  miles  long. 

The  ore  is  copper  pyrite,  carrying 
Jess  than  $1.00  in  gold.  The  shaft  is 
down  400  feet  and  sinking  was  goirn^  on 
for  the  500- foot  level.  Some  beautiful 
crystallizations  of  copper  pyrite  on 
crystals  of  quartz  and  calcite  had  been 
taken  out  and  handsome  specimens  were 
presented  to  us  by  Edward  Moore, 
Thomas  Moore  and  others  of  the  miners. 
Some  iron  pyrite  was  noticed  in  the  ore, 
and  considerable  specular  hematite. 
Copper  pyrite  and  specular  ore  were 
collected  for  future  use. 

The  foreman,  Mr.  O.  Summers,  took 
us  underground  and  gave  us  a  good  op- 
portunity of  inspecting  the  mfne  and 
collecting  specimens.  Mr.  Joseph  Er- 
rington,  the  manager,  and  Mr.  R.  C. 
Barclay,  the  treasurer,  made  us  wel- 
come. One  of  the  cottages  just  being 
built  was  fitted  with  tables  and  seats 
for  the  class,  which  was  opened  at  7 
p.m.  on  June  27th.  The  attendance 
was  fair,  averaging  ten  daily  with  a  to- 
tal of  25  in  attendance.  Here,  as  in 
other  places  where  a  night  shift  was 
worked,  another  class  was  held  at  4 
p.m. 

Having  a  few  hours  to  spare  at  Sud- 
bury on  the  way  from  Massey  station 
to  Wabigoon,  we  drove  out  about  7 
miles  to  see  some  prospecting  beinff 
•done  by  Mr.  T.  A.  Edison.  A  number  ol 
test  pits  were  seen,  about  two  miles 
northwest  of  Moimt  Nickel.  Diamond 
drilling  had  also  been  done,  and  one 
hole,  it  was  stated,  had  been  put  down 
270  feet.  Nickel  ore  in  small  quanti- 
ties was  noticed  about  some  of  the  test 
pits.  The  ground  where  this  work  was 
being  done  was  unusually  level  and 
free  from  gossan. 

• 

Big  Master  Mine 

The  work  here  was  very  satisfactory. 
The  force  at  the  mine  attended  the 
classes  almost  to  a  man.  In  looking 
over  the  names,  one  was  struck  with  the 
large  proportion  of  Swedish  and  Nor- 
wegian names.  Some  of  these  men 
were  old  acquaintances  from  the  Mika- 
do and  the  Black  Eagle,  but  others 
have  been  in  Canada  only  a  short  time, 
:and  were  either  totally  ignorant  of 
English   or   were    still   struggling    very 


hard  with  the  language.  However,  by 
sandwiching  these  with  those  of  their 
countrymen  who  spoke  English  well, 
and  who  acted  as  interpreters,  we  were 
able  to  give  them  the  benefit  of  the  in- 
struction. This  gave  us  a  hint,  which 
we  found  very  valuable  in  a  camp 
visited  later,  where  the  foreigners  not 
speaking  English  were  in  very  large 
numbers. 

A  class  was  opened  at  7  p.m.  and  was 
held  daily  at  that  hour  and  also  at  4 
p.m.  The  total  number  in  attendance 
was  33,  with  an  average  daily  attend- 
ance of  21. 

The  Biff  Master  is  situated  near  the 
shore  of  the  lovely  Manitou  Lake,  the 
water  of  which,  cold  and  pure,  is  sup- 
plied to  the  mining  camp.  Mr.  Picker- 
ing, the  manager,  ascribes  th^  uniform 
good  health  of  the  camp  to  the  pure 
water.  There  had  not  been  a  serious 
case  of  illness  for  two  years.  Perhaps 
something  also  is  due  to  the  fine  lot 
of  men  whom  Mr.  Pickering's  sympa- 
thetic manag<;ment  had  brought  togeth- 
er. The  shaft  house  is  1,550  feet  from 
the  shore  of  the  lake,  where  the  mill 
is  situated  to  which  the  ore  is  carried 
by  a  wire  trolley  system.  One  feature 
of  the  mine  is  the  cage  for  hoisting  the 
men,  a  thing  not  often  seen  in  our  gold 
mines.  On  July  9th  Capt.  Shovulls 
took  us  below,  and  we  had  an  oppor- 
tunity of  seeing  a  first-class  mine 
shaft. 

Our  stay  was  all  too  short  in  this 
lovely  place,  and  we  were  sorry  to  jmrt 
with  manager  and  men. 

The  Twentieth  Century 

Here  are  a  number  of  parallel  quartz 
veins  in  which  the  prevailing  mineral  is 
pyrrhotite  with  some  iron  pyrite,  cop- 
per pyrite  and  a  little  zinc  blende. 
Chlorite  is  common  as  vein  matter. 
Some  of  the  quartz  veins  are  30  or  40 
feet  broad— immense  bodies,  if  they 
prove  rich  enough  to  work. 

The  men  here,  as  at  the  Big  Master, 
were  very  much  interested  in  the  study 
of  minerals.  Classes  were  held  at 
7  p.m.  and  4  p.m.  The  total  number  in 
attendance  was  29,  and  the  average  nt- 
tendance  20.  Here  too  we  found  some 
of  our  Mikado  friends.  The  manager, 
Mr.  Dryden  Smith,  spared  no  pains  to 
make  our  stay  pleasant  and  profitable. 
We  had  the  freedom  of  the  camp,  in- 
sluding  the  raspberry  patch  (about  two 
miles  square)  and  the  fish  preserves 
(the  whole  of  the  Manitou)  !  We  suc- 
ceeded in  catching  lake  trout  in  the 
middle  of  July,  a  thing  unheard  of  be- 
fore. 

Tip  Top  Mine 

This  mine  is  the  property  of  the  New 
YorkC^inadiaJi    Copper    Company.    Th(i 
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Provincial  Assay  Office 

By  A.  G.  Burrows 


The  Provincial  Assay  Office  was  estab- 
lished in  1898  by  the  Bureau  of  Mines, 
with  a  view  of  aiding  the  mineral  de- 
velopment of  the  Province.  Prospect- 
ors and  others  are  afforded  a  means  of 
obtaining  reliable  assays  and  analyses  of 
their  finds  at  a  nominal  cost.  It  has 
been  found  of  advantage  for  those  ex- 
ploring the  unsettled  portions  of  tlie 
Province  where  there  are  no  facilities 
at  hand  for  examining  their  specimens. 
The  office  has  also  been  of  serrioa 
where  properties  are  being  prospected 
and  are  not  yet  supplied  with  assay  of- 
fices and  other  means  of  testing  the 
ore. 

The  office  is  located  in  the  city  of 
iielleville,  on  Victoria  avenue,  where  a 
two-story  brick  building  is  utilized  for 
the  purpose.  The  lower  fiat  is  used  as 
an  office,  with  a  grinding  and  pulp  room 
in  the  rear.  The  second  floor  is  fitted 
up  with  an  assay  and  analytical  rooms. 

During     the  year     814  samples  were 
submitted  for  assay  and  analyses,  and 
165   specimens  were  reported  on  as  to 
*  identification  and  commercial  value. 

Work  for  Bureau  of  Mines 

The  following  services  were  performed 
for  the  Bureau  of  Mines  during  the 
year  : 

Issuing  reports  on  samples  submitted 
by  Government  geologists  and  explorers 
from  the  newer  portions  of  Ontario. 
These  included  iron  ores  from  the  new 
ranges  of  Nipissing,  gold  and  silver  ores 
from  the  Rainy  River  District,  and  sil- 
ver-cobalt-nickel samples  from  the  re- 
cent finds  on  the  line  Of  the  Temiskam- 
ing  and  Northern  Ontario  railway. 

Issuing     check     analyses     on    pulped 
samples    of   iron     ore   representing   the 
average  of  Ontario  ores  smelted  at  On- 


tario furnaces,  on  which  it  is  proposed 
to  claim  the  bounty  provided  by  the 
Iron  Mining  Fund. 

Making  analyses  of  a  series  of  lime- 
stones and  clays  of  the  Province,  for  a 
report  on  the  utility  of  these  materials 
in  the  industrial  arts,  as  cement  manu- 
facture, sugar  refining,  furnace  lining, 
pottery,  etc. 

Work  for  Private  Parties 

The  following  services  have  been  ren- 
dered the   public  during  the   year  : 

Issuing  reports,  consisting  of  assays, 
analyses,  identifications,  and  other  com- 
mercial tests.  While  fees  on  a  reduced 
scale  are  charged  for  this  work,  it  is 
required  that  they  be  paid  before  re- 
ports are  issued.  Where  the  samples  are 
of  sufficient  size,  a  portion  of  each  is 
retained  for  future  reference.  The  as- 
says, etc.,  are  the  property  of  the  per- 
son submitting  the  sample,  and  dupli- 
cates cannot  be  issued*  without  his 
order. 

Supplying  information  where  possible 
to  owners  of  mineral  lands  who  desire 
to  be  placed  in  touch  with  purchasers, 
and  also  advising  as  to  value,  uses,  etc., 
of  their  materials. 

Making  check  determinations  and 
control  assays  in  case  of  disputes  as  to 
correct  values.  It  has  been  found  that 
most  variations  are  due  to  improper 
sampling,  rather  than  to  mistakes  by 
the  chemist  or  assayer. 

Sending  samples  of  typical  ores  and 
minerals  to  prospectors,  who  desire  to 
use  them  for  reference  in  their  explora- 
tions. 

Laboratory    Determinations 

The  following  tabular  list  shows  the 
determinations  made  in  duplicate  during 
the  year  : 
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Assays 


Mineral. 


for 
Bureau. 


Gold  (amalgamation) 

Gold  (tire  aiasay) 

Silver 

Platinum 

Nickel  

Copjier 

Zinc 

Manganese  

Tin  

Cobalt  

Lead 

Molybdenum 

Antimony   

Bismuth  


3 

45 
41 


16 

19 

1 

7 


5 
1 


Total 


188 


Analyses 


Determination 


Metallic  iron 

Alumina 

SUlca   

Lime 

Magnet»ia 

Ferric  oxide  

Suli^uric  acid 

Momure 

Alkalies 

Organic  matter 

Phosphorus 

Volatile  combustible. 

Fixed  carbon 

Titanium 

Chromium 

Miscellaneous  


For 
Bureau. 


Total 


43 

lUti 

1U8 

106 

1U6 

108 

119 

140 

92 

21 

7 

25 

25 

5 

1 

233 


1.245 


For 
Public. 


1 

401 

197 

9 

19 

•/8 

11 

9 

1 


Total. 


4 
446 

238 
9 

97 

12 

16 

1 

5 


ll' 

12 

2 

2 

1 

1 

1 

1 

741 

879 

For 
PubUc. 


Total. 


64 
20 
37 
17 
18 
30 
52 
18 
7 
1 

16 

2 

4 

19 


30 


107 

1:^ 

145 

123 

124 

138 

171 

153 

99 

.22 

23 

•27 

29 

24 

1 

263 


330 


1.575 


Total  number  of  samples  for  amay  814 

*'  '*  identification..      165 

Total 979 

Total  assays 879 

•'     analytical  determinations 1.575 

"     identificationsand  qualitative  analysis     165 

Total  determinations 2.619 

Laboratory  Methods 

The  laboratory  is   equipped     for   the 
following  determinations  : 


Gold  and  Silver 

(1)  By  iire  assay,  using  gasoline  as 
fuel.  Ores  containing  sulphur  and  ar- 
senic are  given  a  preliminary  roasting 
before  fusion,  which  is  found  to  give 
better  results  than  desulphurization  dur- 
mg  fusion.  A  small  gasoline  furnace 
has  been  added  to  the  equipment  of  the 
assay  room,  which  is  very  useful  where 
only  a  few  assays  are  to  be  made.  The 
balance  for  weighing  the  buttons  is  sen- 
sitive to  one-oue  hundredth  of  a  milli- 
gram, which  gives  assay  values  as  low 
tts  20  cents  a  ton. 

(2)  By  amalgamation  assay  to  test 
the  free  milling  properties  of  the  ore, 
using  about  2  lb.  of  pulp. 

l:*latinum.     By  fire  assay. 

Copper.  By  cyanide  titration  and  el- 
ectrolytic methods. 

Mickel.  By  electrolytic  method,  using 
a  set  of  powerful  potash  cells  for  the 
current. 

Lead.  By  titration  with  aiumonium 
moiybdate. 

Zinc.  By  titration  with  potassium 
ferrocyanide. 

Manganese.  By  Volhard's  titration 
method. 

All  other  determinations  are  made  by 
standard  methods.  Samples  are  pulped 
to  100-mesh,  and  those  requiring  further 
treatment  are  ground  in  an  agate  or 
diamond  mortar  to  an  impalpable  pow- 
der. 

Certificates  are  made  out  on  samples 
analyzed  at  ordinary  temperature,  un- 
less otherwise  stated  in  the  report. 
Ores  carrying  moisture  sufficient  to  pre- 
vent grinding  are  dried  at  100  C.  and 
analysis  is  carried  out  at  that  temper- 
ature. One  assistant  was  employed 
during  the  year. 

I*'ees  amoimting  to  $839.05  were  col- 
lected and  remitted  to  the  head  office. 
Samples  brought  personally  to  the  of- 
lice  are  examined  free  of  charge,  ex- 
cept where  a  quantitative  estimation  is 
required.  Circulars  of  rates,  canvas 
bags  and  mailing  envelopes  are  supplied 
free  of  charge  to  those  desiring  to  send 
in  samples. 


Summer  Mining  Schools 


By  W.  L.  Goodwin 


1  beg  to  submit  herewith  a  report  on 
the  Summer  Classes  conducted  in  the 
mining  camps  of  the  Province  during  the 
Summer  of   1903. 

The  Season's  Itinerary 

After  spending  Friday  and  Saturday, 
May  22nd  and  23rd,  in  making  prepara- 
tions, 1  left  Ivingston  on  Monday,  May 
26th,  accompanied  by  Herbert  Van 
Winckel.  Arriving  at  Calabogie  the 
same  day,  1  was  met  by  manager  Gan- 
ong  of  the  Black  Donald  graphite  mine. 
Next  day  I  proceeded  to  the  mine  and 
opened  a  class  there,  which  was  con- 
tinued till  Monday,  June  1st.  On  May 
28th  I  drove  to  talabogie,  14  milet-, 
met  a  number  of  men  who  had  speci- 
mens to  be  examined,  and  returno<l  in 
time  for  the  class  in  the  evening.  On  Tues- 
day, .June  2nd,  we  left  the  lilack  Don- 
ald, drove  to  Calabogie,  and  took  train 
for  Parham  station.  A  drive  of  eight 
miles  brought  us  to  the  Olden  dnc 
mine  (Messrs.  James  Richardson  & 
Sons),  where  a  rlass  was  opened  at  0.30 
p.m.  the  next  day,  and  closed  on  June 
9th.  The  drive  back  to  Parham  sta- 
tion was  made  on  June  10th,  where  we 
took  train  for  SharlK)t  lake.  Van 
Winckel  returned  to  Kingston  and  I 
took  the  C.  P.  R.  to  llavelock,  whore  \ 
was  met  by  Mr.  J.  G.  McMillan  of  the 
School  of  Practical  Science,  Toronto, 
who  shared  the  work  with  me  from  tliat 
time  onward.  We  drove  *  to  Cordova 
Minos  whore,  in  tbo  absence  of  the  man- 
ager, we  wore  received  by  mine  captain 
Holland.  The  class  was  be^un  the  next 
day,  June  Uth.  at  4  ]).m.  and  continued 
until  June  17th.  Cordova  Mines  left 
behind  on  the  18th.  wo  proceeded  by 
wav  of  Toronto  and  North  Bav  to  Sud- 
burv,  which  was  reached  Juno  19th.  We 


drove  immediately  to  CopjK^r  CliiF, 
where  the  class  was  opened  the  next 
day  at  7  p.m.  and  closed  on  Friday 
26th.  On  June  27th  we  left  Co,)per 
Cliff  by  the  C.  P.  R.  "Soo"  branch, 
reached  Massey  station  on  the  same 
day,  where  we  were  met  by  manager 
Joseph  Errington  of  the  Massey  copp.»r 
mine,  who  kindly  drove  us  and  our 
luggage  to  the  mine  a  distance  of  about 
4  1-2  miles.  The  class  was  begun  the 
same  evening  at  7  p.m.  and  was  closed 
on  Friday,  July  3rd.  On  Saturday  we 
returned  to  Massey  station,  went  by 
train  to  Sudbury/  and  thence  by  the 
main  line  westward  to  W^abigoon  whidi 
was  reached  on  Monday,  July  0th. 
Here  we  took  the  steamer  to  Budro's 
landing,  22  miles,  then  by  stage  >ver 
the  Government  road  to  Gold  Rock. 
With  the  exception  of  a  short  distance 
near  the  landing,  we  found  this  road 
in  very  bad  condition.  A  class  was 
opened  at  the  Big  Master  mine  ^t 
7  p.m.  the  same  day  and  closed  on  Sa- 
turday, July  11th.*  On  Monday.  July 
13th.  the  journey  was  continued  by 
steamer  along  the  Upper  Manitou  I>ake, 
eight  miles,  to  the  Twentieth  Century 
mine.  This  camp  was  substituted  in 
our  programme  for  the  Elizabeth,  whiv*h 
had  in  the  meantime  been  closed  dovvn. 
Wo  wore  mot  at  the  landing  by  .nan- 
agor  Dryden  Smith,  who  provided  trans- 
portation for  our  luggage.  The  olass 
was  opened  the  same  evening  and  «*1osed 
on  Saturday,  July  18th.  On  .the  fol- 
lowing Monday  the  steamer  Minneola 
conveyed  us  and  our  luggage  back  to 
Gold  Rock,  from  which  point  we  re- 
traced our  journey  to  Wabigoon.  There 
bv  invitation  I  lectured  that  evenin;;  in 
the  school  house  to  an  audience  of 
about  fifty.  We  left  by  the  night  train 
for     Port     Arthur,   where    we    arrived 
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July    21iit^   expecting   to   catch    a    train 
the  bume  day  to  take  us  out  over  the 
Canadian  Northern  to    Kashaboie^     the 
station  for  the  Tip-top  mine.      It  was 
found     tiiat      the       train        of       that 
day  was  not  to  stop  at  Kashaboie.  The 
journey   was   continued    the      following 
day     however.       From     Kashaboie     we 
packed   our    much   reduced    luggage     a 
mile   back    along  the  track,  guided  and 
assisted   by   the   engineer    of    the     tug 
which  the  Tip- top  company  run  on  the 
Upper  Shebandowan    lake.       The    com- 
pany's freight  cart  carried  us  and  our 
luggage  a  mile  and  a  half  to  the  land- 
in^*,    from    which   we   steamed   comfort- 
ably 5  miles  in  a  westerly  direction  to 
the  end  of  the  lake.    A  tramp  throuKh 
the  wood  four  miles  brought  us  to  the 
Tip-top    mine,    beautifully    situated    en 
Round   lake,    where     Captain     Richard 
Sandoe   made   us   welcome.       The   class 
was  opened  the  next  day,  July  23rd,  and 
closed  on  Wednesday,  July  29th.       On 
Thursday,  July  30th,  we     returned     to 
Port    Arthur,    transportation    to    Kash- 
aboie   station    being   again   kindly    fur- 
nished by  the  company.    The  manager, 
Thomas  R.  Jones,  who  had  arrival  at 
the  camp   in   the  meantime,  accompan- 
ied  us  out.    On  Friday,  July   31st,  we 
left  Port  Arthur  by  steamer  for  Sault 
Ste.  Marie.    I  continued  my  journey  to 
Kingston,  arriving  on  Monday,  August 
3rd,   while   Mr.    McMillan    proceeded    to 
the  Helen  mine  to  open  a  class  there. 
He  left   Sault    Ste.     Marie     Saturday, 
Aug.  1st,  by  the  steamer  Minnie  M.  and 
reached  the  Helen  mine  on  Aug.  2nd. 
A  class  was  opened  Aug.  3rd  and  closed 
on  Saturday,  Aug.  8th.     Mr.   McMillan 
then  went  to  the  Grace  mine  where  a 
class   was  opened  on    Monday,     Ausrust 
10th,   and   closed    on    Saturday,   Aupjust 
15th.   He  left  Michipicoton   on   August 
16th.  reached  the    "Soo"     on     Monday, 
August  17th,  and  took  the  Algonia  Cen- 
tral Railway  train  to  the  Superior  cop- 
per mine.  A  class  was  opened  on  Tues- 
day, August  18th,  and   closed  on  Mon- 
day, August  24tb. 

(,'laKses  were  tlius  held  in  eleven  min- 
ing camps,  covering  the  Province  from 
Kingston  to  Wabigoon.  Free  transpor- 
tation of  our  heavy  lupgage  was  jjiven 
by  the  Canadian  Pacific,  the  Crand 
Trunk,  the  Kingston  and  Pembroke, 
Canadian  Northern  and  Algoma  Central 
Railway   Companies. 

Black  Donald  Mine 

The  road  from  Calabopie  to  the  Black 
Donald  is  in  part  a  country  road  lead- 
ing westward  from  the  village  up  'he 
turbulent  Madawaska,  and  in  part  a 
new  road  made  by  the  company  from 
James  Legris*  house  to  the  mine.  It 
is  a  very  well  built  road,  the  survev  for 
which  was  being  made  when  the  writer 


visited  that  district  the  summer  before. 
It  is  quite  equal  to  the  ordinary  country 
roads  in  that  district,  and  is  used  by  the 
Ontario  Graphite  Company  for  drawing 
in  supplies,  and  hauling  the  graphite  to 
the   station  at   Calabogie.     It   also  con- 
siderably   shortens    the      distance     for 
fanners  going  between  the  Black  Donald 
district    and    Calabogie.        The    mine    is 
close    to    the    south    side    of    AVhiteflsh 
lake    (one  of  the  innumerable   lakes  of 
that  name,  although  this  one  seems  to 
have  no  whitefish    in   it;   why  not  call 
it  the  Black  Donald  Lake  ?)     As  often 
happens  in   such  cases   the   largest   and 
best  part  of  the  deposit  led  the  miners 
under  the   lake,  where  an  unluckv  shot 
one  dav  let  in  the  water  in  a  veritable 
flood  ;    but  another  shaft  had  been  sunk 
and    graphite     was     being     taken     out 
steadily.       Diamond  drilling    operations 
were  going  on,  for  the  purpose  of  locat- 
ing a  deposit   farther  away    from     the 
lake.    Mr.  W.  K.  Ganong  of  St.  Steph- 
en's, N.B.,  the  manager,  gave  every  as- 
sistance   in    making    preparations     for 
carrying  on  the  class.    A  vacant  dwel- 
ling house  was  fitted  up,  and  the  class 
was   opened   with   an  attendance  of   18, 
practically    the     whole     camp,      mostly 
North  of"^  Ireland   men,   with   a   sprink- 
ling of  French  Canadians  and  Germans. 
The  interest  in  the  class  was  sustained 
till  the  last  day,  and  we  were  joined  by 
a  number  of  farmers  and  others  living 
in   the  district  about  the  mine.       This 
brought  up  the  total  number  in  attend- 
ance to  27.     The  average  daily   attend- 
ance   was    15.     Members    of    the     «jlass 
brought     in    samples     of     molyb<lenite 
found  a  short  distance  from  the  mine  (lot 
17,   in    the   third    concession    Brougham 
township).     The    molybdenite    is    found 
'on  the  hillside  near  the  old  portage  road 
around  the  rapids  at  its  lower  end.     It  is 
not  very  plentiful.    While  I  was  meeting 
the  men  in  Calabogie  on  the  morning  of 
May   28th.   a   prospector  named     Brad- 
ford  showed     me     samples     of     copper 
pyrite   from   a    prospect    which    he   des- 
cribed lis  about  12  miles  from  Calabogie. 
The  graphite  deposit  itself  is  interest- 
ing, the  niineial  being  associated  with  cal- 
cite,  a  little  pyrite,  copper  pyrite,  mica, 
etc.     The  graphite  is  a  mixture  of  flake 
and  ainori)hous,  from   which    the     Hake 
concentrates    easily.        Mr.    Ganong   ac- 
companied  me  on   a  short    trip     across 
the  lake  to  examine  a  hill  very  promi- 
nent on  account  of  the  red  color  of  the 
soil,  evidently  formed  by  the  decay  of  a 
highly    pyritic    rock.        Some    specimens 
taken   where   the   rock   outcrop|)ed  could 
not   have   contained    less    than    ,30     per 
cent,  of  pyrite. 

An  interesting  trip  was  made  with 
John  Mt>ore,  prospector  and  farmer,  ^nd 
the  discoverer  of  the  Black  Donald  mine. 
We  collected  crystallized  black  horn- 
blende and  fine  lai^e  m«k.*&%^^  o\  ^^\.Va^ 
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lite  and  tremolite,  also  crystals  of  light 
green  hornblende  near  the  power  house, 
two  miles  below  the  mine.  Hornblende 
is  plentiful  in  the  neighborhood.  Mr. 
Moore  showed  us  a  number  of  samples 
of  molybdenite  collected  at  various 
localities  in  the  neighborhood. 

Olden  Zinc  Mine 

This  place  was  reached  by  an  eight 
mile  drive  from  Parham  station  which 
was  rendered  rather  exciting  by  the 
very  steep  hills  and  sharp  curves.  Mr. 
James  Adams^  foreman^  was  in  charge 
for  Messrs.  James  Richardson  &  Sons*. 
The  mine  was  discovered  by  Mr. 
Leslie  Benn,  who  lives  in  the 
neighborhood.  He     still       continues 

prospecting,  and  is  extending  our  know- 
ledge of  the  zinc-bearing  area  in  that  dis- 
trict. The  ore  consists  of  zinc  blende 
with  a  little  galena  in  crystalline  lime- 
stone. Pyroxene,  vesuvianite,  and  in 
some  parts  of  the  vein  considerable 
quantities  of  iron  pyrite,  are  present. 
The  ore  is  being  sloped  out  from  the 
surface,  but  the  stope  is  timbered  and 
filled  in  as  the  work  advances.  Near 
the  surface  there  is  galena  mixed  with 
the  ore.  At  a  greater  depth  the  galena 
disappears  almost  entirely.  Nineteen 
men  were  employed,  mostly  farmers 
living  in  the  neighborhood,  '  and  they 
seem  to  make  very  satisfactory  miners. 

The  class  was  held  at  G.30  p.m.  in 
the  men's  sleeping  room.  The  attend- 
ance wa8  almost  perfect,  and  it  was  a 
great  pleasure  to  give  instruction  to 
such  appreciative  and  intelligent  men? 

Accompanied  by  Mr.  Leslie  Benn,  the 
writer  tramped  over  the  surrounding 
country— a  series  of  valleys,  flanked  on 
both  sides  by  granite  which  has  resisted 
erosion  better  than  the  intermediate 
limestone,  areas  of  which  are  found 
here  and  there.  It  is  in  these  places 
that  minerals  may  best  be  looked  for. 
Specimens  of  copper  pyrite,  pyrrhotite, 
molybdenite,  and  serpentine  were  ex- 
amined for  Mr.  Chas.  Foy  of  Mountain 
Grove.  Serpentine  was  collected  on  ihe 
south  shore  of  I^ng  lake,  about  oppo- 
site Drew's  house.  Specks  of  molyb- 
denite were  noticed  in  some  places. 
Sphene  crystals  were  collected  from  the 
cliff  near  Mr.  Coleman  Cronk's.  A  pros- 
pecting pit  near  by  shows  pyrite,  cop- 
per pyrite,  pyrrhotite,  and  zinc  blende. 
Specimens  of  corundum,  hornblende, 
etc.,  were  examined  for  Mr.  M.  J. 
Flynn,  driller;  and  members  of  the  class 
brought  in  specimens  of  bog  ore  found 
about  two  and  a  half  miles  north  of  the 
mine  on  the  farm  of  Barney  Quinii,  lot 
6  in  the  sixth  concession  of  Olden  town- 
ship, also  specular  (micaceous)  hematite 
from  the  farm  of  David  Bartram,  lot  7 


oimens   of   zinc  blende  from   the   Olden 
mine  molybdenite  was  noticed. 

The  kindness  and  hospitality  of  the 
foreman,  Mr.  Adams,  and  of  the  other 
employees,  and  indeed  of  the  wiiole 
neighborhood,  made  our  stay  very 
pleasant.  The  total  number  in  attend- 
ance was  22,  and  the  average  daily  at- 
tendance 19. 

Qass  at  G>rdova  Mine 

Work  was  begun  at  4  p.m.  in  Cor- 
"dova  Hall  on  June  11th  and  another 
class  was  held  in  the  evening  at  7.30. 
Instruction  was  carried  on  along  the 
same  lines  as  those  described  in  former 
reports.  Considering  the  large  number 
of  men  employed,  the  attendance  was 
neither  as  large  nor  as  steady  as  might 
have  been  expected. 

In  the  absence  of  the  manager,  Mr.  D. 
G.  Kerr,  the  acting  manager,  Mr.  Hol- 
land, received  us  and  made  us  comfort- 
able. As  on  former  occasions,  we  were 
the  guests  of  the  company,  and  every- 
thing was  done  to  forward  the  aims  we 
had  in  view.  Here  we  had  opportuni- 
ties of  collecting  considerable  quantities 
of  tourmaline,  crystals  of  pyrite,  beau- 
tiful milky  white  quartz  and  chlorite. 

The  total  number  in  attendance  was 
33,  and  the  average  daily  attendance  14. 


Copper  Cliff 


The  classes  here  were  held  in  the  Oor- 
ringe  Assembly  Hall,  as  in  former 
years.  Many  changes  were  noticed 
since  the  last  visit.  The  company  have 
built  a  hospital  near  the  site  of  the  old 
general  office  at  a  cost  of  over  $30,000. 
It  is  handsomely  furnished  and  is  und^r 
the  superintendence  of  Dr.  Coleman.  The 
running  expenses  are  met  by  fees  paid 
by  the  employees.  The  site  of  the  new 
nmelting  works  was  being  levelled  on  the 
brow  of  a  rugged  hill,  and  I  was  much 
interested  in  the  explanations  given  me 
by  Mr.  A.  P.  Turner,  the  president  of 
the  company.  Improvements  in  the  old 
west  smelter  had  greatly  increased  the 
output. 

The  attendance  here  was  not  satis- 
factory in  point  of  numbers,  although 
very  much  so  in  regard  to  the  steady 
work  done  by  those  who  did  attend. 
The  total  number  in  attendance  was  12, 
with  an  average  daily  attendance  of  8, 
but  it  must  be  acknowledged  that  the 
plass  did  not  reach  the  men  for  whom 
it  was  intended,  namely  the  miners.  Pos- 
sibly a  change  in  the  place  of  meeting 
might  improve  matters.  The  Gorringe 
Club  is  more  frequented  by  the  officials 
and  the  ollice  men  than  bv  the  miners. 
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in  the  seventh  concession.  In  some  spe- 
There  are  however  special  difficulties  in 
carrying  on  this  work  in  large  places 
like  Copper   Cliff. 

Massey  Q>pper  Mine 

This  lies  about  three  miles  northwest 
of  Massey  station.  A  branch  of  the 
railway  was  being  built  at  the  time 
when  we  were  there,  but  at  present  all 
traffic  is  over  a  wagon  road  four  and  a 
half  miles  long. 

The  ore  is  copper  pyrite,  carrying 
Jess  than  $1.00  m  gold.  The  shaft  is 
doM-n  400  feet  and  sinking  was  goim^  on 
for  the  500-foot  level.  Some  beautiful 
crystallizations  of  copper  pyrite  on 
crystals  of  quartz  and  calcite  had  been 
taken  out  and  handsome  specimens  were 
presented  to  us  by  Edward  Moore, 
Thomas  Moore  and  others  of  the  miners. 
Some  iron  pyrite  was  noticed  in  the  ore, 
and  considerable  specular  hematite. 
Copper  pyrite  and  specular  ore  were 
collected  for  future  use. 

The  foreman,  Mr.  O.  Summers,  took 
us  underground  and  gave  us  a  good  op- 
portunity of  inspecting  the  mfne  and 
collecting  specimens.  Mr.  Joseph  Er- 
rington,  the  manager,  and  Mr.  R.  C. 
liarclay,  the  treasurer,  made  us  wel- 
come. One  of  the  cottages  just  being 
built  was  fitted  with  tables  and  seats 
for  the  class,  which  was  opened  at  7 
p.m.  on  June  27th.  The  attendance 
was  fair,  averaging  ten  daily  with  a  to- 
tal of  25  in  attendance.  Here,  as  in 
other  places  where  a  night  shift  was 
worked,  another  class  was  held  at  4 
p.m. 

Having  a  few  hours  to  spare  at  Sud- 
bury on  the  way   from  Massey  station 
to    Wabigoon,    we    drove    out    about    7 
miles    to   see   some     prospecting     being 
■done  by  Mr.  T.  A.  Edison.    A  number  of 
test    pits    were    seen,    about    two   miles 
northwest   of    Mount    Nickel.     Diamond 
■drilling  had   also   been  done,    and     one 
hole,  it  was  stated,  had  been  put  down 
270   feet.     Nickel   ore   in   small   quanti- 
ties was  noticed  about  some  of  the  lest 
pits.     The  ground  where  this  work  was 
being   done   was   unusually    level     and 
free  from  gossan. 
• 

Big  Master  Mine 

The  work  here  was  very  satisfactory. 
The  force  at  the  mine  attended  the 
classes  almost  to  a  man.  In  looking 
over  the  names,  one  was  struck  with  the 
large  proportion  of  Swedish  and  Nor- 
wegian names.  Some  of  these  men 
were  old  acquaintances  from  the  Mika- 
do and  the  Black  Eagle,  but  others 
liave  been  is  Canada  only  a  short  time, 
and  were  either  totally  ignorant  of 
English   or   were    still   struggling   very 


hard  with  the  language.  However,  by 
sandwiching  these  with  those  of  their 
countrymen  who  spoke  English  well, 
and  who  acted  as  interpreters,  we  were 
able  to  give  them  the  benefit  of  the  in- 
struction. This  gave  us  a  hint,  which 
we  found  very  valuable  in  a  camp 
visited  later,  where  the  foreigners  not 
speaking  English  were  in  very  large 
numbers. 

A  class  was  opened  at  7  p.m.  and  was 
held  daily  at  that  hour  and  also  at  4 
p.m.  The  total  number  in  attendance 
was  33,  with  an  average  daily  attend- 
ance of  21. 

The  Big  Master  is  situated  near  the 
shore  of  the  lovely  Manitou  Lake,  the 
water  of  which,  cold  and  pure,  is  sup- 
plied to  the  mining  camp.  Mr.  Picker- 
mg,  the  manager,  ascribes  th^  uniform 
good  health  of  the  camp  to  the  pure 
wuter.  There  had  not  been  a  serious 
case  of  illness  for  two  years.  Perhaps 
something  also  is  due  to  the  fine  lot 
of  men  whom  Mr.  Pickering's  sympa- 
thetic raanagt'ment  had  brought  togeth- 
er. The  shaft  house  is  1,550  feet  from 
the  shore  of  the  lake,  where  the  mill 
is  situated  to  which  the  ore  is  carried 
by  a  wire  trolloy  system.  One  feature 
of  the  mine  is  the  cage  for  hoisting  the 
men,  a  thing  not  often  seen  in  our  gold 
mines.  On  July  9th  Capt.  Shovells 
took  us  below,  and  we  had  an  oppor- 
tunity of  seeing  a  first-class  mine 
shaft. 

Our  stay  was  all  too  short  in  this 
lovely  place,  and  we  were  sorry  to  part 
with  manager  and  men. 

The  Twentieth  Century 

Here  are  a  number  of  parallel  quartz 
veins  in  which  the  prevailing  mineral  is 
pyrrhotite  with  some  iron  pyrite,  cop- 
per pyrite  and  a  little  zinc  blende. 
Chlorite  is  common  as  vein  matter. 
Some  of  the  quartz  veins  arc  30  or  40 
feet  broad  -immense  bodies,  if  they 
prove  rich  enough  to  work. 

The  men  here,  as  at  the  Big  Master, 
were  very  much  interested  in  the  study 
of  minerals.  Classes  were  held  at 
7  p.m.  and  4  p.m.  The  total  number  in 
attendance  was  29,  and  the  average  nt- 
tendance  20,  Here  too  we  found  some 
of  our  Mikado  friends.  The  manager, 
Mr.  Dryden  Smith,  spared  no  pains  to 
make  our  stay  pleasant  and  profitable. 
We  had  the  freedom  of  the  camp,  in- 
sluding  the  raspberry  patch  (about  two 
miles  square)  and  the  fish  preserves 
(the  whole  of  tlie  Manitou)  !  We  suc- 
ceeded in  catching  lake  trout  in  the 
middle  of  July,  a  thing  unheard  of  be- 
fore. 

Tip  Top  Mine 

This  mine  is  the  property  of  the  New 
york-C(inadian    Copper    Companv.    Th(i 
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superintendent,  Thomas  H.  Jones^  and 
the  mine  captain,  Richard  Sandoe, 
were  to>^^ei*ri  of  strength  to  us. 

The  classes   here   contained   represen- 
tatives   of   many    nations^     Canadians, 
Yankees,  Comishmen,  Swedes,  Finland- 
ers,  Austrians,  Frenchmen,  Norwegians, 
and  Irishmen,  with  an  outer  fringe  of 
Ojibways.    Many  of  the  foreigners  liere 
unable  to  speak  English,  but  experience 
at  the  Big  Master  had   shown  that   it 
was  possible  to  reach   these.    The  first 
thing  I  did  after  settling  down  in  the 
camp  was  to  ask  for  an  interview  with 
the  leaders  among  these  foreigners,  and 
in  such  cases  the  leaders  are  the  Eng- 
lish-speaking.      Captain   Sandoe    intro- 
duced  me     to    two     brothers     Charles 
Jacopsen    and    Jacob     Jacopsen,     who 
spoke  English  very  well,  and  who  also 
seemed  to  have  a  polyglot  acquaintance 
with  Europe.    The  nature  of  the  work 
was  explained  to  them,  and  it  was  sug- 
gested that,  with  their  assistance,  their 
countrymen  and  other  foreigners  might 
be  able  to  take  advantage  of  our  visit 
to  the  camp.    They  fell  in  readily  with 
our  plans,  and    as    a     consquenco     the 
whole   camp  attended   the   classes,   'ind 
with  a  total  attendance  of  40  the  average 
daily  attendance  was  31,  not  including 
the  Indians.     The  writer  was  much  im- 
pressed with  the  eagerness  of  these  new 
citizens  of   ours,   not  only  to  learn  about 
minerals,  at   which  they   were   not  one 
whit  behind  the  English-speaking  min- 
ers, but  also  to  learn   the  language  of 
the  country.    Some  of  them  had  bmill 
readers,  giving  the  names  of  minerals, 
mining  tools,  etc.,   in  English  and  Fin- 
nish, and  they  were  using  these  as  text 
books  to   learn  English.     From   conver- 
sation  with   a  number    of    those     who 
could  speak  English,  both  at  the  Tip-top 
mine  and  at  other  places  in  Ontario.  I 
have  formed  a  high  opinion  of  the  Fin- 
landers   as   a  desirable   class  of     immi- 
grants.     They  speak  enthusiastically  of 
the  freedom  they  enjoy  in  this  country, 
and   declare  without  reserve  that  it  is 
their    ambition    to    become   good    Cana- 
dians. 

Tlie  Tip-top  mining  camp  is  the  most 
beautifully  situated  of  any  the  writer 
has  had  the  pleasure  to  visit.  The 
houses  and  offices  are  stretched  along 
the  sandy  beach  of  Round  lake  and  are 
sheltered  by  magnificent  pines,  which 
have  been  spared  by  fire  and  axe.  The 
offices  and  dining  and  sleeping  camps  oc- 
cupy the  centre.  South  of  these  are 
a  number  of  log  cabins  built  by  the 
Finns  and  Austrians,  and  away  to  the 
north  about  half  a  mile  removed  are 
the  wigwams  of  the  Ojibways,  a  number 
of  whom  arc  employed  in  cutting  wood, 
and  occasionally  in  catching  fish  for  the 
camp. 

A  visit  was  made  to  the  old  Huron- 
ian   mine   which    had   been    closed     for 


about  17  years.  It  is  about  15  miles 
west  of  the  Tip- top  mine,  and  is  reach- 
ed by  crossing  Round  lake  four  mile?*, 
traversing  a  one- mile  portage  into 
Crooked  river,  which  with  a  small 
lake  at  each  end  winds  its  way  about 
6  miles  farther,  and  then  over  a  half- 
mile  portage  into  Jackfish  lake,  which 
is  about  2  and  a  half  miles  across. 
From  the  opposite  shore  of  this  lake 
a  walk  of  about  one  mile  through  the 
woods  brought  us  to  the  Huronian.  The 
ore  is  said  to  be  a  very  rich  one.  It 
contains  iron  and  copper  pyritc  and 
galena,  and  also,  it  is  said,  sylvanite. 
On  .the  way  to  this  mine  we  met  an  old 
prospector,  Ben.  Shaw,  who  had  been 
camping  there  alone  all  summer  look- 
ing for  a  lost  gold  vein.  He  went  back 
with  us  and  did  the  honors  of  the 
deserted  mine.  We  found  the  whole 
location  choked  with  undergrowth,  and 
$30,000  worth  of  lumber,  machinery  and 
supplies  rusting  and  rotting  at  the'  mine 
and  on  the  portage  to  Savanne — a  dis- 
mal   sight. 

To   return   to   the   Tip-top  mine.    On 
July  24th  Capt.  Sandoe  showed  us  over 
the   workings.     We   foimd  a   wide   vein 
(60  feet)   of  copper  pyrite  with  quartz, 
magnetite,   iron  pyrite,  pyrrhotite,  and 
a    mineral     carrying     cobalt — probably 
smaltite.      The    ore    carries    gold    and 
silver.    Much  of  it  iB  high-grade.      The 
vein  can  be  traced  half  a  mile  east  and 
west.     The   shaft  house  is   three-quart- 
ers  of   a   mile  *  east    of     Round     lak**. 
To  the  north  of  the  ore  body  is  a  fine- 
grained rock,  apparently  quartzite.     To 
the  south  is  a  diorite,  at  first  somewhat 
schistose     and  containing     light-colored 
iron   pyrite.      Farther    away   it    shades 
into  a   coarse-grained  and  then   into  a 
line-grained    diorite.      Pyrite    was    seen 
even  in  the  fine-grained  diorite.     Horn- 
blende crystals  of  considerable  size  were 
abundant.    Feldspar  is  flne-grain«»d.  The 
sand  on  the  shore  of  the  lake  was  pann- 
ed, and   magnetite  and  linionite     were 
found  in  the  concentrates.    In  conversa- 
tion with  manager  Jones,  it  was  learned 
that  the  Finns  and  Austrians  are  well 
educated,  and  that  they  are  unusually 
satisfactory  as  employees. 

It  was  ascertained  from  Mr.  Jones 
and  from  the  assayer,  Mr.  W.  F. 
Smeaton,  that  A.  L.  282,  the  gold  mine 
farther  west,  also  under  the  manage- 
ment of  Mr.  Jones,  is  being  satisfactor- 
ily developed.  A  good  deal  of  ore  is 
blocked  out  preparatory  to  putting  up 
a  stamp  mill.  Roads  to  these  mines  are 
sadly  needed.  As  such  roads  often  be- 
come generally  useful  for  settlers,  as  in 
the  case  of  the  road  to  the  Black  Don- 
ald mine,  it  would  seem  oAly  just  that 
the  Government  should  share  in  build- 
ing them. 
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The  Helen  Mine 

Tile  men  employed  here,  to  the  num- 
ber of  about  250,  are  mostly  of  foreign 
birth,  including  Finns,  Italians,  Aus- 
trian s,  Hungarians,  Poles,  Swedes, 
Greeks,  etc.  The  great  majority  do 
not  understand  English,  accordingly  dif- 
ticulties  were  experienced  in  organizing 
the  classes.  The  manager  kindly 
placed  the  reading  room  at  Mr.  Mc- 
Millan's disposal  for  the  purpose,  and 
the  classes  were  held  at  4  p.m.  and 
7  p.m.  as  usual.  The  total  attend- 
ance was  27,  and  the  average  daily  at- 
tendance 18.  The  attendance  was 
made  up  entirely  from  the  Canadians 
and  Americans  employed. 

The  Grace  Mine 

Mr.  McMillan  reports  the  attendance 
here  as  somewhat  uncertain.  Out  of 
the  twenty  who  were  present  at  differ- 
ent times,  including  two  from  the 
Mariposa  mine,  only  one-half  attended 
in  any  one  day.  Pyrite,  pyrrhotite, 
mispickel,  and  a  little  copper  pyrite 
were  noticed  in  the  Grace  vein.  At  the 
Manxman  Mr.  McMillan  noted  pyrrho- 
tite (said  to  contain  1  per  cent,  cobalt), 
pyrite,  copper  pyrite  and  graphite.  One 
complete  set  of  minerals,  labelled,  was 
left  at  the  Manxman,  one  at  the  Mari- 
posa, and  one  at  Mr.  Boyer's  camp.  Sev- 
eral sets,  unassorted,  with  a  copy  of 
the  tables  for  each  man  were  also  left 
at  these  camps. 

Superior  Copper  Mine 

The  opening  of  the  class  at  4  p.m.  on 
Tuesday,  August  18th,  was  cancelled  be- 
cause of  an  accident  which  Tesulted  in 
the  death  of  one  of  the  miners.  A 
start  was  made  at  7  p.m.  The  number 
of  men  employed  at  this  mine  was 
about  25.  They  were  sinking  with  a 
double  shift  in  No.  6  shaft,  which  was 
down  150  feet.  During  the  preceding 
winter  and  spring,  sinking  had  been  car- 
ried on  in  two  shafts  with  about  50  men 
employed.  The  ore  is  copper  pyrite  in 
quartz,  with  a  very  small  percentage  of 
iron  pyrite.  In  No.  1  shaft,  which  is 
down  75  feet,  a  considerable  quantity  of 
galena  is  present  for  the  last  fifteen 
feet.  The  country  rock  on  the  east 
side  is  granite  and  on  the  west  green- 
stone. 

The  total  number  in  attendance  at 
this  camp  was  24,  and  the  average  daily 
attendance  was  16. 


General  Remar    1 

The  usefulness  of  these  Summer 
Classes  cannot  be  doubted,  but  it  is 
quite  evident  that  they  succeed  better 
in  the  more  isolated  camps  of  moderate^ 
size  than  they  do  in  those  which  have 
grown  to  the  dimensions  of  villages  or 
towns.  In  the  smaller  camps  the  men 
live  together  and  move  as  one  body.  In, 
the  larger  camps  they  are  more  or  less 
scattered,  and  it  is  hard  to  get  them  to 
assemble  after  the  day's  work. 

It  is  my  duty  again  to  call  attention 
to  the  considerable  amount  of  illiteracy 
among  native  young  Canadians.  This 
is  apparent  in  the  districts  visited.  lu 
a  few  instances  whole  families  of  young 
men  were  observed  who  could  not  read 
or  write.  When  the  cause  was  enquir- 
ed for,  the  answer  was  "six  miles  from 
the  nearest  school."  In  a  country 
with  districts  of  scattered  population, 
such  as  we  have  in  Ontario,  conditions 
like  these  are  perhaps  unavoidable,  but 
this  serious  menace  (for  illiteracy  is  al- 
ways a  menace)  would  be  to  a  consider- 
able extent  avoided  by  the  system  of 
school  vans  and  central  schools  now 
being  introduced  into  some  parts  ot 
Canada.  Much  might  also  be  do.ne  (it 
is  never  too  late  to  mend)  by  foster-t 
ing  the  reading  camp  system  which  is 
being  so  enthusiastically  and  sensibly 
pushed  forward  by  Mr.  Fitzpatrick  of 
Nairn  Centre. 

Several  mine  managers  spoke  of  the 
dangers  to  their  men  due  to  the  exist- 
ence of  saloons.  In  one  case  an  illicit 
groggery  was  kept  open  a  short  distance 
from  the  mine.  Upon  asking  the  man- 
ager why  it  was  not  closed  up,  the  reply 
was  that  the  justice  had  refused  to  do 
more  than  inflict  fines,  although  the  law 
distinctly  provides  for  imprisonment. 
The  fines  were  cheerfully  paid  and  the 
illegal  sale  went  on.  In  another  case 
a  license  was  granted  to  a  saloon  with- 
in the  prohibited  six  miles  of  a  number 
of  mining  camps.  The  more  isolated, 
mining  camps  are  often  resorted  to  by 
men  who  have  an  honest  desire  to  con- 
quer what  has  become  to  them  an  over- 
powering temptation,  and  to  build  up 
in  the  pure  atmosphere  of  the  forest  a 
constitution  enfeebled  by  drunkenness.^ 
The  law  has  provided  that  the  tempta- 
tion shall  not  come  nearer  than  six 
miles,  and  men  who  are  thus  fleeing  from, 
temptation  have  a  right  to  be  shielded 
as  the  law  provides. 


Mines  of  Western  Ontario 

By  W.  E*  H.  Gtrter,  Inspector 


In  the  western  portion  of  the  Pro- 
vince beyond  Lake  {Superior  tke  oon- 
ilition  of  the  mining  industry  depends 
largely  on  that  of  the  gold  mines,  since 
these  greatly  exceed  in  number  all  the 
other  mines,  and  during  the  past  year 
or  so  all  the  gold  mills  operating  on  a 
commercial  scale  having  shut  down  for 
one  cause  or  other,  a  general  de- 
pression throughout  the  region 
has  resulted.  in  point  of  numbers 
probably  as  many  mining  properties  are 
under  development  as  at  any  period  in 
recent  years,  but  in  most  cases  work 
proceeds  on  a  small  scale  and  in  an  ex- 
ploratory way.  The  Mikado  mine  has 
shut  down  indefinitely  for  reasons  given 
below.  The  ISultana  on  the  other 
hand  has  reopened  to  continue  the 
search  for  the  faulted  portion  of  the 
big  ore  body.  There  are  many  other 
good  properties,  such  as  the  Big  Mas- 
ter, fully  equipped  with  at  least  min- 
ing machinery,  if  not  milling  plant  also, 
which,  if  they  had  been  properly  de- 
veloped, might  be  figuring  as  active 
paying  propositions  to-day. 

Unbusinesslike  mining  methods  con- 
stitute without  doubt  the  chief  cause 
of  the  present  depression  in  the  in- 
dustry, and  tend  in  many  ways  to  keep 
capital  out.  No  improvement  can 
be  hoped  for  until  the  mining  public 
realize  the  absolute  necessity  of  em- 
ploying as  managers  of  their  mines  only 
men  who  are  qualified  by  technical  edu- 
cation as  well  as  experience  to  shoulder 
the  responsibilities  of  a  mining  engin- 
eer. Continued  loss  of  money  at  most 
of  these  mines  because  a  contrary  state 
of  ati'airs  exists,  cannot  but  harm  the 
reputation  of  the  whole  area  as  a  pro- 
fitable   field    of    mining    investment. 


Exploration     for     iron  continues     on 
the    various    ranges      from      Temaganii 
west  to  Atikokan,  but    latterly      on     a 
somewhat  reduced  scale  on  account,  no 
doubt    of   the   weakness    of    the      iron 
market  in  the   United  States,  and  the 
consequent  temporary  fa  ling  off  of  in- 
terest in  outside  fields.       A  good  deal 
more  iron  land  has  been  acquired  in  the 
Mutton  and  Temagami  areas,  some  of 
which     in       the       latter     will     in       all 
likelihood     be     worked       this     season 
in    the      neighborhood      of       the     new 
Temiskaming      and      Northern       Onta- 
rio    railway,    the    only    road    as     yet 
ofifering  facilities   to    the    district     for 
shipment.       in  the  vicinity   of     Loon 
lake,    north   of     Sault   Ste.   Marie,   sev- 
eral mining  companies  are  actively  ex- 
ploring and  developing  the  specular  ore 
of  that  range  with  promise  of  develop- 
ing      productive     mines.        Ore       pro- 
duction      from  •     the       Helen       mine 
in       the       Michipicoton        area        has 
ceased  entirely  on  account  of  the  finan- 
cial difficulties  of  the  operators,  the  Lake 
Superior   Power   Company.       With   the 
solution  of  these,  mining  will  be  resum- 
ed, it  is  expected,  at  an  early  date. 

In  the  Lake  Huron  north  shore  cop- 
per area  a  few  of  the  large  number  of 
prospects  have  continued  in  steady  oper- 
ation along  comprehensive  plans  of  de- 
velopment, with  the  result  that  several 
valuable  ore  bodies  have  been  brought 
in  sight.  The  Massey  Station  and 
Superior  mines  are  good  examples.  Some 
smeltings  of  ore  from  tihe  former  have 
been  made  at  the  Victoria  mine  fur- 
naces which  have  been  temporarily 
leased  from  the  Mond  Nickel  Company 
for  the  purpose.  Some  blister  copper 
of  good  quality     has     resulted.       The 
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Rock  Lake  mine  closed  down  indefinite- 
ly last  spring  as  the  climax  of  contin- 
ued unbusinesslike  methods  of  mining. 
The  development  of  the  mine  has  been 
neglected  so  persistently  that  this  un- 
fortunate state  of  affairs  cannot  be 
ascribed  to  any  known  want  of  value  in 
the  ore  body.  In  the  western  part  of 
the  Province  the  now  well-known  Tip- 
top copper  mine  is  about  ready  for  pro- 
duction of  high-grade  ore  on  a  commer- 
cial scale,  and  the  owners  are  serious- 
ly considering  the  installation  of  a 
amelter  at  the  mine.  This  would  lend 
impetus  to  the  development  of  other 
copper  properties  in  the  same  area. 

In  the  nickel  district  about  Sudbury 
the  entire  production  still  remains  prac- 
tically in  the  hands  of  the  one  con- 
cern, the  Canadian  Copper  Company, 
subsidiary  to  the  International  Nickel 
Company.  This  company  is  able  as  a 
result  to  maintain  the  price  of  nickel  at 
a  high  ligui'e,  which  prohibits  to  a  cer- 
tain extent  its  more  general  adoption  in 
the  arts.  Extensive  additions  are  being 
made  to  the  smelting  works  by  whicU 
an  increased  output  at  smaller  cost  will 
be  obtained.  Last  year's  operations 
with  the  old  plant  made  the  record  pro- 
duction of  6,998  tons  of  nickel. 

One  or  two  additional  active  operat- 
ors in  this  nickel  field  are  needed  wlio 
will  undertake  to  refine  the  metal  as 
well  as  mine  and  smelt  to  matte.  In- 
less  they  refine  they  might  as  well  re- 
main out  of  the  business,  since  there  is 
only  one  nickel  refinery  in  operation 
on  the  continent  and  that  belongs  to 
the  Orford  Refining'  Company  of  New 
Jersey,  which  is  controlled  by  the  In- 
ternational Nickel  Company  and  refines 
matte  from     this   company's  properties 


only.  The  Mond  Nickel  Company  has 
not  yet  resumed  operations  at  Victoria 
Mines.  Considerable  prospect  mining 
was  carried  on  during  the  summer 
months  on  an  outlying  area  of  the 
nickel  belt  in  Levack  townshijg. 

The  recent  finds  near  .Haileybury, 
along  the  new  Temiskaming  and  North- 
ern Ontario  railway,  of  cobalt-nickel 
arsenide  ores,  some  of  which  are  ex- 
ceedingly rich  in  silver,  have  attracted 
a  large  degree  of  attention,  and  pros- 
pectors will  no  doubt  rush  in  on  the 
lands  being  restored  to  exploration.  A 
quantity  of  the  ore  is  this  winter  being 
mined  and  hauled  out  for  distribution  to 
probable  purchasers  and  refiners,  and 
for  testing  in  order  that  a  suitable 
process  of  treatment  may  be  arrived  at. 
It  is  to  be  hoped  the  work  of  refining 
the  various  metals  will  all  be  done  at 
the  mines;  there  appears  no  reason 
why  it  should  not. 

One  ol  the  oldest  mining  industries  in 
the  west  has  again  revived  in  the  re- 
opening of  some  of  the  old  lead  and 
zinc  properties  in  or  around  Dorion 
township,  near  Thunder  bay,  lake  Su- 
perior. Already  several  hundred  tons 
have  been  raised  from  one  mine,  and 
other  companies  recently  incorporated 
to  mine  here  expect  to  do  as  well  on 
others. 

it  may  be  remarked  as  an  indica- 
tion from  the  miner's  point  of  view  of 
the  state  of  the  industry  that  wages 
on  the  whole  are  good,  employment  not 
scarce,  and  the  condition  of  the  mines  as 
regards  safety  generally  improving.  Al- 
though the  number  of  casualties  report- 
ed during  1903  was  the  same  as  during 
1902,  an  appreciable  decrease  is  noted 
ill  those  occurring  underground  and  In 
the  fatalities. 


Gold  Mines 


Sultana 

In  May  1903  the  former  owners,  the 
Sultana  Mine  of  Canada,  Limited,  sold 
the  entire  Sultana  property  for  a  min- 
ority stock  interest  to  the  Sultana  Gold 
Mine,  Limited,  Rat  Portage,  Ont.  The 
working  capital  for  the  renewed  de- 
velopment has,  it  is  understood,  been 
subscribed  largely  by  a  few  local  men, 
amongst  whom  is  Mr.  J.  F.  Caldwell, 
managing  director  pro  tem.  To  Mr. 
Caldwell,  one  of  the  original  owners,  is 
mainly  due  the  successful  operation  of 
this  mine  and  its  present  activity. 
Since  the  close  down  in  the  spring  of 
1902  a  few  men  have  been  retained  to 


keep  the  surface  plant  in  shape  and 
carry  on  any  repairing  necessary.  J. 
Johnson,  mine  captain,  has  remained  in 
charge  and  will  shortly  increase  tho 
present  force  of  9  to  about  15.  Since 
May  1903,  when  the  workings  were 
again  unwatered,  the  mine  timbering 
has  been  overhauled  where  necessary, 
and  two  bulkheads  placed  at  the  south 
end  of  the  workings,  one  on  the  2nd 
level  at  140  feet  north  of  the  Crown 
Reef  vein,  and  one  in  the  winze  con- 
necting the  2nd  and  4th  levels  on  that 
vein  and  at  60  feet  below  the  2nd 
level.  In  this  way  the  heavy  inflow  of 
water  from  the  Crown  Reef  workings 
will    be    excluded      from      the    rest    or 


60 


Bureau  of  Mines 


No*  5 


northern  niain  portion  of  the  mine, 
Where  development  is  now  to  be  con- 
tinued. 

The  7th  level  northeast  drift  followed 
the  diamond  drill  holes  to  the  end,  a 
total  distance  from  the  shaft  of  G07  feet, 
but  found  that  the  gold  values  in  the 
quartz  vein  (1)  at  the  face  were  too  low 
to  warrant  devoting  more  attention  to 
it.  At  about  500  feet  from  the  shaft  in 
this  drift  another  quartz  vein  was  cut 
through  lying  entirely  in  the  trap, 
but  at  this  point  carrying  only  low 
gold  values.  It  followed  in  its  S. 
30  degrees  W.  direction  to  where  it  will 
enter  the  granite,  a  pay  chute  may,  it 
is  thought,  be  found  since  all  the  pay 
ore  so  far  has  been  confined  to  the 
granite  formation. 

The  other  vein  or  branch  off  the  orig- 
inal lode  which  on  the  surface  lies 
about  100  feet  west  of  the  latter  and 
at  the  lake  shore,  has  hitherto  not 
been  given  much  attention.  According 
to  the  plan  for  future  explorations, 
drifts  will  now  be  run  to  it  from  a 
suitable  point  in  the  second  or  fourth 
level  south  in  the  old  workings.  The 
other  mining  work  proposed  consists  in 
sinking  the  shaft  from  the  eighth  to 
the  ninth  level,  for  which  purpose  the 
timbers  are  now  being  completed  from 
the  seventh  down  to  the  eighth  level. 
There  are  scattered  quartz  stringers  in 
the  shaft  bottom,  but  no  defined  vein. 
These  will  be  drifted  on  and  another 
attempt  made  to  locate  the  faulted 
main  lode. 

Burley  Mine 

This  is  one  of  the  properties  in  the 
vicinity  of  the  Sultana  mine.  An  at- 
tempt was  made  several  years  ago  to 
locate  the  extension  of  the  Sultana 
vein  on  the  Burley  locations,  D  193,  D 
193  A  and  271  P,  which  are  practically 
all  under  water,  by  means  of  s^  caisson 
built  in  the  water  and  a  shaft  sunk 
from  it.  Descriptions  of  the  works  with 
plans  will  bo  found  in  the  Report  of  the 
Bureau  of  Mines  Vol.  VIII.  pp.  46,  52 
and  64. 

From  June  1899  until  the  summer  of 
1003  the  property  lay  idle.  It  is  now 
owned  by  the  Coronation  Gold  Mining 
Company,  Limited,  Rat  Portage,  Ont., 
with  J.  Burley  Smith  as  manager.  A 
force  of  eight  men  was  engaged  pum- 
inj;  out  the  shaft  preparatory  to  car- 
rying on  further  development.  Ac- 
cording^ to  Mr.  Smith  the  workings 
measured  as  follows:  Shaft,  202  feet 
deep;  first  level.  108  feet  deep;  south- 
east drift  56  feet.  Second  levol,  175  feet 
deep;  southeast  drift,  65  feet;  north- 
west drift,  16  feet. 

(1)  Bur.  Mines.    Vol.  XI.,  p.  251. 


The  water  was  making  in  the  shaft 
so  fast  that  the  united  efforts  of  the 
pumps  to  lower  it  below  the  first  level 
were  almost  futile.  Leakage  around 
the  bottom  of  the  caisson  may  partly 
account  for  the  heavy  inflow;  but  an- 
other serious  cause  may  lie  in  the  open- 
ing or  washing  out  of  fissures  from  the 
lake  bottom  down.  If  some  co-oper- 
ative arrangement  could  be  arrived  at 
between  the  owners  of  the  two  ad- 
joining properties,  the  Sultana  and  the 
Burley,  by  which  either  the  Burley 
workings  would  be  permanently  closed 
as  such  and  any  ore  bodies  therein 
reached  and  developed  from  the  Sultana 
workings,  or  sufficient  of  the  adjacent 
Sultana  property  along  the  shore  be 
granted  to  the  Burley  as  a  site  for  their 
power  plant  instead  of  necessitating  its 
installation  on  the  caisson,  there  would 
be  much  better  chance  of  success  for 
the  Burley  undertaking.  Negotiations 
to  this  end  were  reported  to  be  on 
foot  at  the  time  of  my  inspection,  14th 
September  1903. 

Mikado  Mine 

Mo  inspection  was  made  of  tliis 
mine  on  the  occasion  of  my  trip  of 
inspection  in  September  1903,  since 
operations  had  been  suspended  there  the 
previous  April.  The  stamp  mill  had  been 
closed  in  November  1902.  From  the 
manager,  Mr.  N.  McMillan,  I  learn  that 
until  December  the  workings  were  kept 
pumpe'd  out,  and  that  the  last  mining 
done  brings  the  measurement  under- 
ground to  the  following  : 

No.  1  (vertical)  shaft,  depth  326  feeU 
Fourth  level,  depth  240  feet;  north 
drift  760  feet  (235  feet  increase).  At  in- 
tervals along  the  latter  several  quarts 
veins  were  struck  of  about  3  feet 
width  one  assaying  $19.00  per  ton  and 
the  others  from  $3.00  to  $5.00;  but  all 
pinched  out  agam  within  short  limits. 
This  drift  is  in  trap  schist.  At  1,000 
feet  north  of  this  shaft  another  dia- 
mond drill  hole  was  bored  at  an  angle 
of  60  degrees  west  through  granite 
lirst,  then  trap,  then  soft  vein  matter 
composed  of  mixed  quartz  and  trap 
schist,  and  lastly  trap  to  the  bottom. 
Values  in  the  vein,  judging  from  the 
drill  cores,  were  quite  low. 

From  the  incline  shaft  no  further 
mining  has  been  done,  but  in  the  ninth 
level  south  a  diamond  drill  hole  was 
bored  at  a  flat  anj^lo  of  270  feet  south  tap- 
ping No.  3  vein  at  261  feet  or  1,061  feet 
south  of  the  incline  shaft,  and  finding 
it  about  10  feet  wide,  but  with  values 
in  tlie  core  samples  of  only  some  $2.00 
per  ton.  Several  smaller  intervening 
quartz  veins  poor  in  values  were  pierced 
before  reaching  No.  3  all  of  which  ar^ 
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traceable  on  the  surface,  according  to 
Mr.  McMillan,  in  nearly  the  same  rela- 
tive positions. 

The  company  has  now  decided  to  iu- 
detinitely  suspend  operations.  11  any 
othe;-  operator  shoiild  desire  to  pros- 
pect the  ground  further  on  the  chance 
of  finding  m  some  of  these  veins  richer 
ore  bodies  or  pay  chutes,  the  company, 
1  am  informed,  holds  itself  ready  to 
consider  sucli  a  proposition. 

The  Golden  Horn 

Mining  progressed  steadily  during  the 
year  to  the  date  of  inspection,  13th 
September  1903,  and  considerable  satis- 
factory development  was  accomplished; 
but  excepting  a  little  more  surface  strip- 
ping it  is  still  confined  to  the  one. 
quartz  vein.  The  position  of  manager 
is  now  occupied  by  Mr.  B.  T.  Thorno, 
with  Ed.  Hammill  as  foreman  and  a 
force  of  14  men. 

The  shaft  is  255  feet  deep,  an  in> 
crease  of  71  feet.  First  level,  east  drift 
unchanged;  west  drift  176  feet  turning 
then  south  72  feet  to  connect  with  the 
old  shaft,  which  lies  10  feet  farther,  for 
better  ventilation;  at  51  feet  south  of 
the  turn  another  mixed  quartz  and 
schist  vein  was  struck  \^hich  apparently 
does  not  outcrop  at  the  surface;  in 
the  face  also  more  quartz  appears,  prob- 
ably forming  part  of  the  vein  on  which 
the  old  shaft  was  sunk,  the  quartz 
carrying  galena,  blende  and  pyrite. 
bccond  level,  depth  166  feet  (new) ; 
east  drift  175  feet,  and  west  drift  176 
feet,  with  sumps  in  both  and  a  small 
Cameron  pump  unwatering  from  the 
east  one.  Third  level,  depth  235  feet; 
east  drift  52  feet;  west  drift  57  feet 
with,  at  16  feet  in,  a  crosscut  running 
south  38  feet,  to  continue  across  the 
formation  and  intersect  the  other  par- 
allel veins  outcropping  on  the  surface  in 
this  direction. 

Keference  was  made  in  the  Eleventh 
Keport  of  the  Bureau  of  Mines,  pp.  251 
and  252,  to  the  vein  in  the  mijie  work- 
ings, and  to  this  may  now  be  added  thy 
fact  that  it  is  very  irregular  in  width, 
waving  in  and  out  from  a  mere 
stringer  to  a  solid  quartz  body  3  1-2  feet 
wide.  The  one  solid  band  occasionally 
breaks  up  into  several,  which  then  in- 
terband  with  the  chloritic  schist  form- 
ing a  well-defined  deposit  several  feet 
wide.  Unless,  the  gold  values  extend 
into  the  wall  rock  it  can  hardly  pay 
to  work  the  mine  for  this  one  narrow 
qiu&rtz  band,  even  though  it  were  un- 
usually rich.  Careful  and  systematic 
Bampting  would  soon  elucidate  these 
points.  Of  course  the  other  veins  on 
the  property  may  contain  pav  chute:^ 
but  not  enough  effort  has  yet  been  put 
forth  to  find  this  out. 


The  shaft  maintains  a  uniform  in- 
cline north  of  81  degrees;  the  timbering 
therein  is  kept  in  first-class  condition. 

A  new  3-inch  Ingersoll  air-compres- 
sor has  been  installed.  The  rest  of  the 
plant  is  the  same  as  at  last  inspection. 
Eor  this  a  new  power  house  has  been 
erected.  The  other  additional  camp 
buildings  consist  of  several  private 
dwellings  and  a  machine  and  blacksmith 
shop,  of  neat  appearance  and  well 
painted. 

A  suitable  dynamite  magazine  has 
been  erected  in  a  safe  place;  but  no 
thawing  house  as  yet.  For  the  placing 
of  this  latter  and  for  a  general  improve- 
ment in  the  practice  of  handling  the 
explosives,   instructions  were   given. 

Crown  Point 

Descriptions  of  this  property  and  of 
the  work  done  below  and  above  ground 
will  be  found  in  the  Bureau  of  Mines 
Keports,  Vol.  IX.  p.  59,  and  Vol.  X.  pp. 
79  and  92.  It  is  now  three  years  since 
the  mine  closed  down.  In  August  1903, 
according  to  information  received  from 
Mr.  R.  J.  Elliott,  manager  for  the  pres- 
ent owners,  the  Crown  Point  Mining 
Company,  Limited,  sold  the  entire  prop- 
erty to  the  Black  Cat  Mining  Company, 
Cincinnati,  Ohio,  president  S.  P.  Kineon. 

The  intention  is  to  resume  mining  de- 
velopm^ent  at  once,  and  to  aid  this  by 
ihstalling  more  mining  machinery. 

Olympia  Kline 

This  property,  mentioned  in  the  last 
report  of  the  Bureau  of  Mines,  was 
under  development  at  that  time,  a  shaft 
being  sunk.  During  most  of  the  sum- 
mer of  1903  a  force  of  15  men  or- 
thereabouts  continued  putting  down 
the  same  shaft.  Work  was  suspended, 
however,  in  September. 

Mines  Contract 

Mr.  J.  W.  Cheese  worth,  manager  of 
the  Mines  Contract  and  Investigation 
Company,  whose  head  office  is  in 
Toronto,  informs  me  that  during 
1903  ^exploratory  development  was  done 
on  five  oY  the  company's  properties,  on 
Clytie  and  Rush  bays.  Lake  of  the 
Woods,  and  in  the  Seine  river  country. 
The  company  is  said  to  have  control  of 
mining  locations  aggregating  about  11,- 
060  acres  situated  in  various  parts  of 
the  Rainv  River  District.  These  it 
develops  a  little  to  show  to  better  ad- 
vantage their  size  and  value  for  a  sale. 
The  forces  employed  in  this  work  are 
usually  small,  in  each  case  numbering 
from  three  to  five  men. 
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Great  Northwest  Mine 

The  property  by  this  name  consists 
of  part  of  numerous  locations  situated 
on  the  north  side  of  Clytie  bay,  lake  of 
the  Woods,  controlled  by  the  Great 
Northwest  Alining  Company  of  Tor- 
onto. It  lies  three-quarters  of  a  mile 
northeast  of  the  Indian  Joe  jniae. 
Lnder  manager  J.  Williams  a  force  of 
six  have  been  employed  sinking  a  shaft 
since  the  spring  of  1903.  The  shaft  Is 
33  feet  deep,  vertical,  and  8  by  10  feet 
in  size  and  is  sunk  in  a  dike  of  schistose 
felsite  light-green  in  color.  A  few 
grains  of  pyrite  were  visible,  but  no 
other  sulphides.  All  mining  is  by  hand, 
and  the  men  are  living  under  canvas. 

instructions  were  given  to  erect  a 
dynamite  magazine  at  once. 

Indian  Joe 

This  property,  described  in  the  5ast 
Report,  has  continued  under  develop- 
ment steadily,  except  for  an  idle  period 
in  the  spring,  up  to  12th  Septembeil 
1903,  J.  Williams  being  manager  with  a 
force  at  present  of  only  5.  During 
most  of  the  summer  16  were  employed. 

The  main  shaft  has  reached  a  depth 
of  85  feet.  First  level,  depth  80  feet, 
east  drift  50  feet,  with  at  30  feet  in,  a 
crosscut  south  8  feet;  west  drift  45  feet, 
with,  at  30  feet  in,  crosscuts  south  45 
feet  and  north  20  feet.  The  shaft  is 
sunk  in  a  disturbed  and  schistose  ban*! 
of  slaty  trap  which  strikes  east  and 
west  with  nearly  vertical  dip,  and  con- 
tains a  few  parallel  stringers  and  pock- 
ets of  quartz. 

The  shaft  is  in  good  shape,  hoisting 
being  done  by  bucket  on  skids.  The 
mine  buildings  include  a  shaft  house  20 
feet  high,  and  a  power  house  in  which 
are  installed  a  4-drill  air  compressor,  a 
duplex  cylinder  single  drum  hoist  wind- 
ing 7-8-inch  steel  rope,  and  two  locomo- 
tive type  boilers  of  35-h.p.  and  125-h.p. 
lespectively.  There  are  only  two  camp 
buildings  as  yet. 

An  explosive  magazine  has  been  built 
in  a  safe  place;  but  some  instruction;? 
were  necessary  for  safer  methods  of 
handling   the  dynamite. 

Cameron  Island 

The  last  accounts  of  this  property 
were  published  in  the  tenth  Report 
Bureau  of  Mines,  pp.  79  and  92,  for  the 
year  1900.  Since  then  no  work  had 
been  done  until  the  summer  of  1903, 
when  a  10-stainp  mill  was  purchased 
and  sent  in  for  erection  by  next  summer 
if  possible.  Two  or  three  men  ar§  now- 
placing  foundations  for  the  building  and 
plant.     The   owners   are  still    the  Gfm- 


eron  Island  Mining  and  Development 
Company,  Limited,  for  whom  T.  F. 
Morrison  remains  in  charge  of  the  prop- 
erty. 

Gold  Reefs 

A  partial  description  of  this  property 
was  given  in  the  last  two  Reports  of 
the  Bureau.  Development  continued 
until  the  summer  of  Iwo,  when  work 
was  again  suspended.  The  shaft  was 
sunk  185  feet  deep  on  an  incline  of  dO 
degrees  south.  First  level,  depth  100  feet ; 
east  crosscut  40  feet;  west  crosscut  45 
feet.  Second  level,  depth  185  feet;  west 
crosscut  45  feet;  east  crosscut  48  feet; 
south  drift  43  feet. 

The  island  on  which  the  mining  haa 
been  done  and  the  camp  erected  has  an 
area  of  about  two  acres.  Near  it  are 
other  small  rocks  and  reefs  above  or 
near  the  surface  of  the  water,  the  for- 
mation of  all  being  protogine.  A 
slight  disturbance  has  faulted  the  for- 
mation in  a  northeast-southwest  direc- 
tion along  a  number  of  parallel  planes, 
leaving  schistose  bands  five  inches  or 
so  in  width  in  the  otherwise  mas- 
sive rock.  The  shaft  has  followed 
down  one  of  these  schistose 
bands  on  an  incline  of  60  degrees 
south,  but  in  or  along  the  line  of  strike. 
There  was  no  wall  or  plane  to  deter- 
niine  this  particular  incline  for  the 
shaft  and  it  might  have  been  at  any 
other  angle.  At  80  feet  depth  another 
fault  plane  was  struck  running  nearly 
at  right  angles  to  the  others  and  trace- 
able on  the  surface.  The  crosscuts 
Irom  the  shaft  followed  along  it,  at  both 
the  first  and  second  levels. 

The  disturbed  bands  are  altered  to  a 
light  green  chlorite  schist,  through  all 
of  which,  both  on  the  surface  and  under- 
ground, narrow,  irregular  quartz  string- 
ers are  scattered  in  the  proportion  of 
5  to  10  per  cent,  of  the  whole.  The 
massive  formation  also  contains  quartz 
stringers,  but  in  smaller  and  more  ir- 
regular quantity  than  the  schistose  por- 
tions. The  gold  is  said  to  occur  in  con- 
nection with  all  or  any  of  the  quartz 
and  to  be  free.  Very  little  of  any 
other  mineral,  such  as  iron  pyrites,  is 
visible.  Judging  from  a  few  assays,  the 
gold  is  not  uniformly  distributed,  and 
until  a  thorough  assay  examination  is 
undertaken,  it  is  impossible  to  say 
where  the  values  lie,  or  what  part  of 
the  whole  location  should  be  developed 
to  extract  them. 

Combined  Mine 

This  mine  which  has  been  shut  down 
for  several  years  was  re-opened  a  month 
or  so  prior  to  my  visit  in  September, 
1903.     Numerous  accounts  of  the  opera- 
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tions  of  the  former  owners,  the  Combin- 
ed Gold  Mine  Company,  and  of  the  geo- 
logy of  the  locations  will  be  found  in 
the  earlier  reports  of  the  Bureau  q% 
Mines,  the  most  complete  being  in  Vol. 
VII.  pp.  43-4o,  Vol.  Vill.  p.  «1,  and  Vol. 
IX.  p.  50.  The  Camp  Bay  Mining  Com- 
pany, liimited,  of  Buffalo,  N.  Y.,  and 
Niagara  Falls  Ont.,  have  aince  taken 
over  the  property,  and  placed  Sidney 
Pinchin  in  charge  as  superintendent  with 
a  force  of  nine  men. 

The  mine  lies  about  two  miles  east 
of  the  south  end  of  Camp  bay,  Liake  of 
the  Woods,  or  about  50  miles  by  steam- 
boat south  of  Hat  Portage,  and  is  con- 
nected with  the  bay  by  a  trestle  railroad 
nmning  mostly  through  swamps.  The 
mill  at  the  bay  end  ran  for  a  month  or 
80  during  tbe  fall  of  1902.  It  is  now 
idle  again,  and  will  probably  remain  so 
until  the  mining  development  blocks 
out  ore  sutlicient  to  ensure  steady  pro- 
duction. New  camp  buildings  have  been 
erected  at  the  mine  end,  to  avoid  travel- 
ling back  and  forth  from  the  old  camps 
on  the  lake  shore. 

Mining  is  now  confined  to  one   loca- 
tion, on  which  a  number  of  open  cuts 
and  short  shafts  had  already  been  sunk. 
Of  the  latter,  three  lie  near  the  present 
point  of  development  and  within  80  feet 
of  one  another  along  an  east  and  west 
line,  the  east  one  26  feet  deep,  the  mid- 
dle  15  feet  deep,  and  the  east  10  feet 
deep,  and  all    connecting     underground 
with  the  same  level  of  80  feet  in  length. 
The  No.  2  or  middle   shaft  is  now  be- 
ing straightened  for  a  skip  road  to  fol- 
low    down     the     vein     to     the     nortli, 
the    impression    being    at     this     point, 
it     turns      or      folds      down      with      a 
steep     incline     north.        There     is     no 
doubt     about     the     vein       lying     prac- 
tically Hat  to  the  south  of  these  shafts, 
numerous  openings  showing  the  quartz 
beneath   only   a   few   feet   of  the    trap 
and  felsite  country;   and  to  the  north 
about  350  feet   beyond  the   shafts   the 
vein     outcrops    again  at  a  number  of 
points,  so    that    taken     together     with 
other  indications  and  findings,  there  ap- 
pears little  doubt  that  this  sudden  dip 
to  the  north  of  No.  2  shaft  is  merely 
a  pronounced    syncline     in     the     vein. 
Similar    characteristics     exist     at     the 
other   exposures  over   the  area   of  600 
by  1,200  feet  in  which  the  vein  has  been 
found.    The  quartz  averages  from  5  to 
6  feet  in  width  in  a  horizontal  fissure 
of   the   trap,   the   accompanying  felsite 
having  apparently  been    ejected    subse- 
quently along  the  same  plane. 

The  new  power-house  at  the  mine 
workings  contains  a  30-h.p.  boiler  and 
a  duplex  cylinder  hoist  engine.  For  the 
handling  and  thawing  of  the  dynamite 
safer  methods  were  advised. 


Flint  Lake 

This  property,  of  which  a  partial  de- 
scription was  given  in  the  last  Report 
of  the  Bureau,  comprises  mining  loca- 
tions McA  285  and  286,  S  430  and  431, 
and  a  water  location  S  433  on  Cedar 
river  about  2  miles  distant  from  tne 
mme,  aggregating  408  acres.  Develop- 
ment is  confined  largely  to  McA  285, 
which  has  an  area  of  138  acres. 

When  inspected  in  September  1903 
superintendent  \V.  B.  Drummond  had  a 
force  of  15  employees,  some  at  mining 
and  the  rest  on  mill  construction.  The 
mill  is  a  Krupp  ball  mill  and  as  soon 
as  completed  in  the  fall  it  was  intended 
to  make  a  test  run  on  all  the  ore  now 
on  the  dump,  which  amounts  to  between 
400  and  500  tons. 

Mmmg  development  has  been  con- 
fined as  surface  work  largely  to  the 
outcroppings  of  the  vein  on  the  rocky 
ridges.  At  the  northwest  end  of  the 
mam  exposure  a  combined  open  trench 
and  tunnel  runs  in  80  feet,  and  from 
here  the  ore  was  being  gathered  for  the 
mill  test.  No.  1  shaft  lies  200  feet 
southeast  of  this  and  is  now  closed  and 
full  of  water.  No.  2  shaft  is  80  feet 
farther  southeast,  15  feet  deep,  and 
also  closed.  At  separated  intervals  for 
several  hundred  feet  farther  southeast 
the  vein  has  been  stripped  and  cross- 
cuts and  trenches  made  in  it. 

The  vein  follows  what  appears  to  be 
a  true  fissure  striking  N.  70  flegrees  W. 
through  a  country  of  somewhat  slaty 
trap  whose  strike  is  however  N.  81  de- 
grees W.  The  faulting  movement  has 
more  or  less  altered  the  two  walls  to 
a  talcose  schist,  and  where  this  is  pro- 
nounced quartz  has  been  deposited  in 
stringers  and  lenses  across  a  maximum 
width  of  8  feet.  Visible  gold  occurs 
in  a  fine  state  occasionally  in  the  quartz, 
and  with  the  latter  some  calcite  and 
a  small  amount  of  pyrite  is  intermixed. 

The  mill  building  on  the  lake  shore 
was  completed  last  year,  and  near  it 
are  several  camp  dwellings.  From  here  to 
the  mine,  a  distance  of  some  400  yards, 
a  wagon  road  has  been  constructed. 
The  mill  power  plant  consists  of  a  125- 
h.p.  return  tubular  boiler  and  a  large 
horizontal  engine  set  up  in  the  same 
building.  Besides  the  large  revolving  ball 
mill,  which  is  to  crush  and  amalgamate 
the  ore,  the  remainder  of  the  building 
is  occupied  with  the  various  tanks  ap- 
pertaining to  the  cyanide  process.  Cy- 
anidation  will  not  however  be  included 
in  the  first  tests  to  be  made  this  fall. 

A  safely  situated  dynamite  magazine 
has  been  erected;  but  both  with  regard 
to  the  storing  therein  and  the  thaw- 
ing at  the  mine,  it  was  necessary  to 
give  directions  for  better  and  safer 
methods. 
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Nino  Mine 

After  some  further  derelopmeut  at 
Ihin  mine  during  11K)3  o{>erationB  were 
again  suspended  in  September.  Sup- 
plies were  then  being  taken  in  by  canoe 
Irom  W'hitefish  rapids,  the  termintis  of 
steamboat  navigation  from  Rat  Portage. 
Ihe  mining  machinery  belonging  to  the 
property  which  has  lain  on  this  port- 
age for  a  ^ear  or  more  may  be  taken 
into  the  mme  this  winter. 

Vifsfinia  Mine 

The  last  account  of  operations,  includ- 
ing a  general  description  of  the  prop- 
erty, was  given  in  Vol.  IX.  Bureau  of 
Mines  pp.  46-47.  A  little  more  derelop- 
nient  was  done  underground  during 
August  1903  and  more  camp  buildings 
erected,  but  after  that  all  was  closed 
down  again.  This  property  covers  a 
number  of  mining  locations  on  Sturgeon 
lake,  about  10  miles  by  canoe  route 
west  of  Whitefish  rapids,  Regina  bay, 
Lake  of  the  Woods. 


Eagfie  Lake  Area 

Since  the  opening  of  this  area  there 
liave  been  only  two  or  three  operators 
actively  mining,  and  two  of  these,  the 
Northern  Light  Mines  Company  and  the 
Grace  Mining  Company,  now  own  most 
of  the  located  properties  at  the  west 
end  of  £agle  lake,  which  seems  to  be 
the  most  valuable  portion  of  the  terri- 
tory. Mill  tests  have  been  made  at  in- 
torvals'  through  the  year  at  the  small 
Eldorado  mine  plant,  of  ore  from  the 
properties  of  the  various  companies 
with  returns  in  gold  that  are  very  en- 
couraging. As  all  the  developed  prop- 
ortu»H  lie  within  a  few  miles  of  each 
other  on  the  islands  and  the  mainland, 
and  all  near  the  shore,  the  most  feasible 
Hchenie  for  ore  reduction  appears  to 
be  the  erection  at  a  central  point  of 
a  large  enough  mill  to  handle  the  ores 
trom  all  the  properties,  sonio  six  or 
seven  in  number  at  present,  rspecially 
since  most  of  the  developed  veins  are 
rather  small  to  form  the  onlv  source  of 
ore  supply  for  a  lO-stanip  mill. 

The  important  gold-bearing  veins  of 
the  area  are  confined  to  the  granite 
tormation  over  a  width  of  a  mile  or 
more  from  its  contact  with  the 
green  trap,  which  contact  crosses  Eagle 
Uiko  with  a  tortuous  but  on  the  whole 
northeast -southwest  strike.  The  quartz 
of  the  Toins  in  the  trap  on  the  north- 
west side  of  the  contact  has  not  yet 
l>oen  found  to  carry  >^>ld  in  paying  quan- 
tities, even  the  veins  actually  in  the 
contact  being  g«>norally  lean.     Those  in 


the  granite  will,  on  the  other  hand,  pan 
gold,  even  to  the  merest  stringers  of 
quartz,  the  metal  occurring  therein 
usually  free  and  visible  both  in  coarse 
and  tine  grains.  The  commonly  asso- 
ciated sulphides  are  almost  entirely  ab- 
sent. 

The  mines  of  this  area  were  on  this 
occasion  inspected  during  the  last  week 
of  September,  1903. 

Golden  Eagle 

After  passing  through  the  hands  of 
several  parties  and  receiving  a  iuiie  de- 
velopment from  each,  it  looks  as  if  the 
property  would  revert  again  to  the 
original  owner,  N.  Higbee;  and  if  so,  it 
will  probably  undergo  more  continuous 
and  systematic  mining  than  hitherto. 
In  August  1903,  29  tons  of  the  ore  were 
run  through  the  Eldorado  mill,  produc- 
ing $307.50  in  gold,  or  $10.60  per  ton, 
according  to  the  statement  of  the  man- 
ager. 

Grace  MiQe 

This  property  covers  mining  location 
M  U  251,  on  the  west  side  of  Eagle 
lake  and  is  owned  by  the  Grace  Mining 
Company,  Limited,  Ridgeway,  Ont.,  and 
liutl'alo,  N.Y.  The  president  and  man- 
ager of  the  company  is  J.  H.  Casslor, 
and  mine  foreman  R.  McKinstry,  the 
lorce  at  the  mine  numbering  5.  De- 
velopment of  the  auriferous  deposits  has 
progressed  fairly  steadily  for  two  years 
past.  No.  1  shaft  lies  a  few  hundred 
feet  back  from  the  camp  on  the  lake 
shore  and  at  the  top  of  the  hill.  It  is 
28  feet  deep,  vertical^  and  6  by  9  feet 
in  size,  on  a  vein  of  trap  and  quartz 
striking  about  northeast,  and  filling  a 
fissure  which  traverses  both  the  granite 
and  the  contact  between  it  and  the 
green  trap.  The  combined  vein  filling 
is  not  much  over  a  foot  in  average 
width,  the  quartz  making  about  half 
of  this  and  varying  from  an  inch  to  2t» 
inches  in  width.  The  quartz  carries 
galena,  blende  and^pyrite  and  an  un- 
usually thick  sprinl^ling  of  visible  gold. 
A  mill  test  pf  3  tons  of  the  ore  is  said 
to  have  given  $83.00  gold  per  ton  on  the 
plates,  which  is  quite  possible  judging 
from  the  vein  material  now  on  the 
dump.  It  is  a  question,  however,  wheth- 
er it  will  pay  to  mine  such  a  narrow 
ore  body. 

No.  2*  shaft  at  96  feet  southwest  of 
No.  1  is  29  feet  deep,  vertical,  and  6  by 
9  feet  in  size  on  another  narrow  crold- 
bearing  stringer  of  quartz,  entirely  in 
fn*Anite  and  parallel  to  No.  I  vein. 

On  the  lake  shore  at  about  1,000  feet 
southwest  of  No.  1  shaft  a  tunnel  has 
been  driven  128  feet  northwest  into  the 
granite  hill,  and  at   the  face   crosscuts 
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another  northeast-southwest  vein  which 
ts  exposed  on  the  surface  90  feet  above. 
Drifts  were  run  on  it  33  feet  northeast 
and  :57  feet  southwest.  The  so-called 
vein  is  of  indefinite  outline,  being  com- 
posed of  a  mixture  of  quartz  stringers 
in  schL'^tose  granite  along  a  sheared 
yono  of  this  country  rock. 

Instructions  were  necessary  for  the 
remedying  of  certain  improper  prac- 
tices in  handling  and  storing  dyna- 
mite. The  camp  includes  boarding  and 
bunk  houses,  office,  stable,  etc.  In  front 
<»f  it  a  dock  has  been  constructed  for 
i  hp  company's  small  steamer. 

Buffalo  Mine 

llie    above    property    is   known    both 
by  this  name  and  by  its  location  num- 
bc*r.  M  U  24G,  and  is  situated   on   the 
west  shore  of  Eagle   lake  between  th<i 
i:Jclorado  and  Grace  mines.    Th\)  North- 
ern Light  Mines  Company,  tho  owners, 
durinjz   the   summer  did   a  considerable 
amount  of  exploratory  mining,  of  which 
>i.  Illgbee  was  in  charge.    Several  camp 
buiidmes  have  been  erected  on  or  neai 
the  shore.     From  the  shore  line  a  tun- 
nel has  been  driven  west  30  feet  cross- 
cutting  to  the  lode,  which  was  then  fol- 
lowed  southwest     for   78   foet   farthar. 
At  553  feet  west  of  the  tunnel  No.   1 
Hhaft  was  sunk,  28  feet  in  depth  and 
vertical.     To    the   southwest   of   this   a 
pit  and   a   15-foot   shaft,   called  No.   2, 
liave   also   been   sunk.     The   auriferou9 
deposit  consists  of  a  mixture  of  alter- 
ed   schist  and   quartz   filling  a  sheared 
cone  in  a  pink  granite  formation.     At 
No.  2  Rhaft  the  disturbance  appears  ti> 
have  taken   two  directions,  both  north- 
easterly,  one    nuining   to    No.    1    9haft 
and  the  other  to  the  timnel.    The  width 
of  both  )u*anches  varies  from  about   10 
fe«»t  \rt  25  feet.     All  mining  had  ceaJi0d 
Roini»  time  previous  to  my  visit. 

Eldorado  Mine 

This  is  another  of  the  No^th^;^n  Light 
Mines  Company's  properties  mentioned 
in  former  Reports  of  the  Bureau  of 
Mines.  No  mining  has  been  done  sine** 
the  besrinning  of  1903,  when  a  shaft  wa- 
sunk  at  the  mouth  of  the  original  open 
cut  to  a  depth  of  60  feet  along  the  in- 
cline of  the  vein  73  degrees  northwest- 
erly. The  vein  of  quartz  fills  a  well- 
defined  fissurp  from  3  to  5  feet  wide  in 
a  green  hornblende  granite  and  strikes 
north  70  degrees  east.  Most  of  the  ore 
from  this  work  has  been  milled  in  the 
2-stamp  plant  erected  a  short  distance 
from  the  mine.  The  milling  machinery 
includes  simply  the  two  1,000-lb.  stamps 
with  amalgamation  t.ible  and   a   20-h.p. 
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boiler.  On  the  other  side  of  this  point 
and  in  a  sheltered  bay  the  camp  has  been 
built,  including  living  and  boarding 
houses,  office,  two  private  dwellings,  etc. 
Mr.  N.  Higbce,  general  manager  for 
the  company,  was  in  charge  of  the  work 
at  this  mine. 

Baden- Powell  Mine 

The  Northern  Li^ht  Mines  Company 
acquired  this  property  in  April  1903. 
At  the  time  of  inspection  the  force  of 
employees  numbered  seven,  under  man- 
ager N.  Higbee.  Mining  had  progressed 
since  the  spring  and  two  mill  runs  were 
made  at  the  nearby  Eldorado  plant  on 
an  aggregate  of  28  tons  of  the  ore.  The 
gold  recovered  amounted  to  about 
iHO.OO  per  ton,  according  to  the  man- 
ager. 

The  main  open-cut  on  the  vein  has 
been  enlarged  to  a  length  of  50  feet 
and  a  depth  of  35  feet  with  shelving 
ends.  A  shaft  way  is  shortly  to  be 
timbered  down  the  centre,  and  there- 
after all  work  confined  to  sinking.  At 
200  feet  southwest  of  it  a  new  shaft 
has  been  sunk  .50  feet  deep,  vertical,  and 
6  by  8  feet  in  size,  but  is  at  present 
closed. 

There  are  three  veins  of  probable  im- 
portanc<i  cutting  across  the  southwest 
end  of  this  South  Twin  island,  and  all 
traverse  the  same  granite  formation  with 
approximately  the  same  northwesterly 
strike,  but  varying  in  dip.  No.  1  vein, 
on  which  most  of  the  development  has 
been  done  is  the  most  southwesterly  of 
the  three.  No.  2  Ues  300  feet  northeast 
of  ]>io,  1,  and  is  composed  of  quartz 
lenses  intermixed  with  a  sheared  zone 
of  the  granite  about  5  feet  in  width.  No. 
3  vein  lies  300  feet  still  ffirther  north- 
east beginning  at  the  shore  of  ihe 
island  near  the  camp.  It  averages  be- 
tween 3  feet  and  4   feet  in  width. 

New  camp  buildings  have  b^en  erected 
on  the  easterly  side  of  the  island  and 
on  the  other  side,  near  the  mine  work- 
ings, a  new  office. 

The  company  recently  built  a  40-foot 
steamboat  for  service  between  Ver- 
milion Bay  station.  C.  P.  Ry.,  and  the 
mines 

Viking  Mine 

A  short  account  was  given  of  the 
lirst  operations  in  1900  of  this  mine  in 
the  Tenth  l^eport  of  the  Bureau  of 
Mines,  page  90.  Since  then  it  has 
passed  into  the  hands  of  the  Viking 
Miring  (company,  of  Toledo,  Ohio.  A 
new  contract  for  continued  development 
had  at  the  time  of  my  visit  just  been 
let,  the  mine  having  been  closed  since 
the   spring. 
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A  shaft  had  been  sunk  on  the  vein  in 
the  granite  to  a  depth  of  80  feet,  t>  by 
9  feet  in  size  and  inclining  80  degrees 
southeast  with  the  dip  of  the  ore  body. 
All  thi»  was  don«  by  hand  drilling.  The 
vein  maintains  a  width  of  4  to  6 
ieet  of  quartz  intermixed  with  the  ac- 
companying narrow  dike  of  trap,  which 
was  ejected  into  the  same  fissure. 

Only  one  camp  building  has  so  far 
been  erected,  since  the  force  has  not 
exceeded  3  or  4  men  at  any  one  time. 

S  500 

Auriferous  veins  were  discovered  on 
this  location  by  K  Higbee  and  asso- 
ciates and  last  winter  worked  by  them. 
Ihe  property  is  situated  on  another 
small  lake  about  21-2  miles  southwest 
oJt  the  southwest  end  of  Eagle  lake, 
and  contains  225  acres.  According  to 
M.  Higbee,  from  whom  this  information 
wa«  obtained,  there  are  three  veins  on 
the  property.  Two  are  parallel  with 
northeast  strike,  one  averaging  10  feet 
in  width  and  the  other  6  feet,  and  the 
third,  2  feet  in  width,  cuts  across  these 
at  right  angles.  The  formation  is  gran- 
ite, through  which  a  tunnel  was  driven 
50  feet,  crosscutting  the  10-foot  vein  on 
the  way  in.  Considerable  other  work 
was  done  in  the  way  of  stripping  the 
veins  at  numerous  points  over  the  sur- 
face. 

Ideal  Mine 

Xhe  Ideal  Mining  Company  of  De- 
troit, Mich.,  has  acquired  a  mining  loca- 
tion covering  the  north  80  acres  of  lot 
8  in  the  first  concession  of  Van  Home 
township.  Rainy  River  district,  and  dur- 
ing the  past  season  erected  a  camp 
building  or  two  and  did  a  little  min- 
ing work.  This  last  consists  of  a  shaft 
36  feet  deep  and  some  surface  strip- 
ping. Machinery  is  being  ordered  for 
installation  next  season,  when  work  is 
to  proceed  on  a  more  comprehensive 
scale.  This  mine  is  reached  from  Dry- 
den. 

Redeeipef  Mine 

\Vhen  inspected  on  23rd  Sept«Mnber 
1903,  the  force  numbered  9  under  super- 
intendent Gns  I^rson.  The  mine  lay  idle 
until  the  new  machinery  waR  installod  in 
March,  because  without  this  it  had  been 
found  dilficult  to  keep  the  water  out  of 
the  workin/Ts.  The  shaft  is  now  130  feet 
deep  and  maintained  vertical.  At  60 
feet  depth  a  short  pump  level  was  run 
from  which  water  is  now  raised.  The 
first  level  is  at  a  deT)th  of  100  feet,  but 
nothing  more  tlian  tlie  station  has  been 
cut  out  as  yet.  The  intention  is  to  sink 
to  230  feet  before  doing  much  drifting. 


{Satisfactory  timbering  has  been  placed 
in  the  shaft  to  a  depth  of  60  feet,  th« 
remainder  to  follow  at  once. 

The  machinery  in  the  adjoining  hoist 
house  includes  a  35-h.p.  boiler,  a  3-drill 
Rand  air-compressor  supplying  power  to 
the  two  air  driUs,  and  a  small  hoist 
operating  the  bucket  in  the  shaft.  The 
shaft  head-frame  is  constructed  solidly 
of  square  timbers  and  not  covered  in. 
A  good  dynamite  magazine  has  been 
erected  at  a  safe  distance  from  the 
workings,  and  for  thawing  this  winter 
a  proper  thaw-house  will  be  built.  More 
buildings  for  the  camp  are  to  be  added 
shortly,  the  lumber  being  now  on  the 
ground.  The  Government  constructed 
last  season  a  2-mile  road  from  the  ter- 
minus of  the  steamboat  route  from  Dry- 
den  in  to  this  mine,  and  to  the  Gold 
Moose  beyond. 

The  mine  now  exhibits  a  well-defined 
vein  from  7  to  10  feet  wide  from  th« 
surface  down,  composed  of  quartz  and 
gieen  trap  (the  country  rock)  inter- 
mixed. Iron  pyrites  impregnateis  the 
whole  to  the  extent  of  about  1 1-2  per 
cent. 

An  adjoining  location  on  lot  G  in  th<^ 
first  concession  of  Van  Uorne,  known 
as  the  Lost  mine,  was  extensively  ex- 
plored over  the  surface  during  the  sum- 
mer by  Gus  Larson,  superintendent  of 
the  Redeemer.  The  quartz  vein  has 
been  stripped  for  about  500  feet  and  im 
from  a  few  inches  to  18  inches  in  width, 
it  fills  a  true  fissure  with  a  strike  east 
and  west,  and  dip  03  degrees  north  in 
the  green  trap  of  the  area  and  accord- 
ing to  Mr.  Larson,  carries  a  good  deal 
of  free  gold.  No  other  work  has  been 
done  since. 

Gold  Rock 

This  property  consists  of  mining  loca- 
tion II  P  405  and  adjoins  the  Big  Mas- 
ter mine  to  the  south,  on  the  shore  of 
Upper  Manitou  lake.  It  is  owned  by 
the  Gold  Rock  Mining  and  Milling  Com- 
pany, of  Detroit,  Mich.,  and  CJold  Rock, 
Ont..  for  whom  J.  M.  Sweeney  is  man- 
ager and  secretary.  Last  winter  and 
again  this  summer  two  shafts  were 
sunk  about  1,600  feet  apart,  one  50 
feet  deep  an<l  the  other  60  feet  ueep 
A  heavy  inflow  of  water  necessitated  Uie 
suspension  of  work  until  mining  ma- 
chinery could  be  installed. 

'J  wo*  camp  buildhigs  were  erected  to 
lumse  ihe  force  of  8  men. 

Reliance  Mine 

Ihjs  property  was  originally  called 
the  Independence  mine.  It  le  owned 
and  operated  by  the  Reliance  Gold  Min- 
irof   and    xMilling  Company,  Limited,  ol 
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JJetroit,  Mich.,  under  the  superintend- 
ence of  T.  Armstrong  with  a  force  of 
eight.  For  6  months  previous  to  in- 
spection mining  bad  been  confined  to 
sinking  another  or  No.  2  abaft  at  300 
leH  southwest  of  No.  1  shaft,  to  1)7  feet 
in  depth.  First  level,  depth  80  feet; 
north  drift,  76  feet;  south  drift  75  feet 
ihe  8haft  is  timbered  and  has  a  good 
Uulderway.  Hoisting  is  done  by  means 
of  bucket,  block  and  tackle  and  horse. 
witJi  a  good  brake  on  the  rope. 

The  quartz  vein  extends  down  the 
sliaft  and  along  the  north  drift.  In  the 
•outh  drift  it  disappears  at  10  feet 
from  the  shaft. 

Instructions  were  given     to   build  a  • 
dynamite   magazine   at   once. 

Twentieth  Century 

Active  development  marked  the 
past  year's  operations  at  this  mine,  so 
far  as  the  erection  of  surface  plant  is 
concerned.  Underground  development 
lia»  not  advanced  in  nearly  the  same 
prroportion,  so  that  with  the  20-8tamp 
mill  ready  for  a  continual  su])ply  of  ore 
wi!  find  the  mine  producing  only  enough 
to  keep  one  or  two  of  the  batteries  in 
tht»  mill  runniufi:  from  2  to  11  hours  a 
iJay.  Out  of  the  force  of  32  employees. 
K  are  minem 

Underground  development  is  still  con- 
fined to  the  main  shaft,  which  is  now 
340  feet  deep  inclining  uniformly  83  de- 
f^rven  south.  First  level,  depth  80  feet; 
unchanged.  Second  level,  depth  160 
fnet:  east  drift  20  feet;  south  crosscut 
86  feet,  cutting  through  a  2- foot  quartz 
vein  at  20  feet  in;  west  drift  18  feet, 
then  turning  north  for  47  feet.  At  12 
feet  north  from  the  turn  the  main  vein 
was  struck  and  drifted  on  west  i)3  feet, 
the  quartz  gradually  decrea9in;r  in 
width  from  10  feet  at  the  east 
end  of  the  drift  to  3  feet  at 
the  west  face.  Third  level,  ilepth 
240  feet;  west  drift,  159  feet;  at  15  feet 
in,  crosscut*  run  north  42  feet,  and 
wnnth  8.5  feet,  and  in  the  latter  at  31 
ti*et  Aouth  another  drift  runs  west.  78 
feet  on  a  one-foot  vein  of  quartz;  at  20 
feet  in  the  main  west  drift  and  overhand 
Mope  40  feet  in  length  extends  alon;? 
the  drift  and  is  timbered  over,  and  u)) 
the  centre  of  it  an  upraise  was  driven 
f-n  the  second  level;  at  130  feet  in  the 
west  drift  the  quartz  vein  again  appears 
in  irregular  stringers  from  there  to  the 
tare,  it  having  pinched  out  from  the  end 
of  the  stope  to  that  point.  P'ourth 
level,  depth  320  feet;  west  drift  15  feet, 
vfth  at  thp  face  crosscuts  south  5  feet 
and  north  71  feet.  At  the  face  of  the 
north  crosscut  what  appears  to  be  the 
main  quartz  vein  had  just  been  broken 
into  at  the  time  of  my  inspection,  28th 
^^ptember  1903. 


The  surface  plant  has  been  entirely 
re-arranged  since  the  erection  of  the  20- 
stamp  mill,  all  the  power  machinery 
now  being  stationed  in  the  one  building 
adjoining  the  mill.  This  part  of  the 
plant  includes  the  original  3  drill  Rand 
ttir  compressor;  one-half  of  a  12-drilJ 
IngersoU  air-compressor;  the  mill  en- 
hoist  engine,  the  drums  4  inches  diam- 
hoist  engine,  the  drum  4  inches  diam- 
eter by  2  feet  <>  inches  face,  using  3-4 
inch  steel  rope,  one  drum  operating  a 
skip  in  the  shaft,  and  the  other  another 
skip  frojn  the  shaft  head  up  a  trestle 
road  350  feet  in  length  to  the  ore  bins 
in  the  top  of  the  mill.  The  milling  plant 
includes  only  the  stamp  batteries  and 
the  amalgamation  plates,  the  ore  not 
requiring  concentration.  At  the  top  of 
trie  building  there  are  two  large  ore 
bins  one  above  the  other,  and  between 
them  the  rock  crusher  is  set  up. 

It  was  again  necessary  to  give  instruc- 
tions for  the  adoption  of  »afp  practices 
in  Imndling  the  dynamite. 

Giant  Mine 

Another  location,  H  W  185,  has  been 
added  to  the  original  two  locations  com- 
prising the  property,  H  W  74  and  75, 
aiid  adjoins  these  to  the  east.  The  own- 
ers are  the  same,  but  P.  Paulson  has 
been  made  superintendent.  The  force 
numbered  7  at  date  of  inspection.  27th 
{September  1903.  Mining  had  been  con- 
tlne<l  to  the  shaft  on  II  W  75  and  it  was 
then  212  feet  deep,  inclining  80  degrees 
westerly.  First  level,  depth  200  feet; 
east  drift  150  feet,  with  a  crosscut  from 
the  face  24  feet  south.  This  east  drift 
will  be  continued  to  strike  the  ore 
shoot  which  is  exposed  on  the  surface 
at  200  feet  east  of  the  shaft.  The  shaU 
follows  down  a  shattered  zone  of  slaty 
trap  carrying  a  few  irregular  stringers 
of  quartz,  and  the  first  level  east  drift 
is  still  in  the  same.  There  appears  lit- 
tle excuse  for  having  sunk  at  this  point 
where  no  ore  exists,  when  at  260  feet 
east  a  \v<?ll- defined  quartz  vein  carrying 
visible  gold  outcrops  a**  the  only  chute 
in  sight  likely  to  produce  pay  ore.  The 
i<haft  is  timbered  with  a  solid  collar  40 
feet  deep  and  below  this  to  the  bottom 
with  square  frames  solidly  lagged.  The 
ladder-way  is  partitioned  from  the 
hoi.st-wav  but  the  ladders  extend  with- 
out  platforms  from  top  to  bottom.  An 
open  head-frame  carries  the  sheave  for 
the  bucket  hoistinjr  cable,  which  runs 
thence   into    the   adjoininj;   hoist  house. 

New  camps  consisting  of  otflce,  bunk 
and  boardiuii  house,  etc.  have  been 
built  on  location  H  W  185.  A  satis- 
taetory    dynamite    niajrazine      has    been 

built,   but    was   not    kept    in    a   cleanly 
condition 
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Gold  Standard 

The  Gold  Standard  Mining  Company 
of  Morris,  Minn.,  have  clianged  their 
point  of  operation  from  their  first  loca- 
tion G  340  (2)  on  Sairey  Gamp  lake  to 
location  H  W  271  of  40  acres  situated 
on  the  uortiiwest  side  of  Nelson  lake. 
These  two  locations  are  about  a  mil(> 
apart.  The  steamboat  runs  down  the 
Manitou  lakes  about  35  miles  from 
Gold  Rock  to  a  short  portasre  on  tho 
west  aide  of  Lower  Manitou,  from  where 
the  journey  to  the  mine  continues  by 
canoe  for  two  miles  farther.  £.  £. 
Hall  is  manager  and  employed  16  men  at 
date  of  inspection,  26th  September  1003. 
Operations  began  here  in  October  1902, 
since  which  time  camps  have  been  erect- 
ed, coiis.st'iig  of  bunk  house^  oitice«  stable, 
hoist  house,  etc.,  a  3-4  mile  road  con- 
structed between  Sairey  Gamp  and  Nel- 
son lakes,  and  the  waters  of  Sairey 
Gamp  lake  raised  about  2 1-2  feet  for 
better  navigation  by  a  dam  at  their  out- 
let into  Manitou  lake.  A  few  feet  from 
the  shore  of  Nelson  lake,  the  shaft  has 
been  sunk  95  feet  in  depth,  vertical, 
and  6  by  9  feet  in  size.  The  collar  ex- 
tends to  a  depth  of  15  feet.  Below  this 
are  square  frames  carrying  the  parti- 
tions between  the  two  compartments 
and  the  ladderway  to  a  depth  of  50  feet, 
l^'irst  level,  depth  80  feet;  east  cross- 
nut  110  feet  with  at  the  face  a  rise  at 
45  degrees  incline  36  feet  farther  west. 
Mining  is  now  confined  to  sinking  iiv 
this  shaft.  On  either  side  of  the  sliaft 
along   tne   outcrop    ot   tne   quartz    vein 

two  pits  were  sunk  from  6  to  15  feet 
deep.  The  shaft  head  frame  is  12  feet 
high  and  open.  Hoisting  is  done  by 
bucket  ot)erated  from  the  adjoining 
hoist  house  by  a  small  engine  and  a  30- 
h.p.  boiler.  The  quartz  vein  cuts 
through  a  formation  of  compact  gran- 
ular trap  with  a  strike  about  north  25 
degrees  east  and  is  distinctly  lenticular, 
varying  in  width  within  short  distances 
from  a  foot  or  so  to  S  feet.  The  dip  is 
not  apparent  from  the  surface  exposures, 
and  as  the  shaft  was  started  down  at 
about  25  feet  west  of  its  outcrop  and 
has  not  yet  met  the  vein  with  depth, 
not  much  else  is-  known  regarding  its 
size  and  value. 

Big:  Master  Mine 

At  the  time  of  inspection.  25th  Sep- 
tember 1903,  W.  Sliovella  whs  acting 
manager  with  about  30  men  in  the  em- 
ploy of  the  company,  with  mine  fore- 
man Malcolm  Speer  and  mill  foreman 
<;.  R.  Vary.  l)urin<r  the  fall  of  1002 
two  separate  mill  runs  wore  made  of  16 
days    eacli.   from    each    of   which    about 
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$5,000  worth  of  bullion  was  obtained, 
according  to  the  manager.  From  then 
until  May  of  this  year  it  remained  idle, 
but  since  then  has  run  continuously. 
Frue  vanners  no;v  replace  the  original 
strake  table,  which  did  not  effect  the 
concentration  of  the  ore  satibfactorily. 

The  mine  also  lay  idle  from  January 
to  April,  but  since  then  mining  has 
been  more  or  less  active  in  the  produiv 
tion  alone  however  of.  the  ore  milled. 
Tractically  no  further  development  haa 
resulted  during  this  time.  All  ore  in 
bight  from  the  surface  down  to  the  sec- 
ond or  lowest  level  has  been  taken  out, 
so  that  the  mill  will  be  forced  to  close 
down  shortly  for  lack  of  ore.  It  is  un- 
fortunate that  a  more  businesslike  plan 
of  development  in  blocking  out  plenty 
ot  ore  in  advance  has  not  been  ad- 
opted. The  second  level  northeast  drift 
was  continued  35  feet  farther  to  a  total 
distance  of  278  feet;  at  180  feet  north- 
east, in  the  pay  chute,  a  winze  is  being 
sunk,  and  directly  above  it  a  connec- 
tion made,  partly  through  the  open 
stope,  with  the  first  level  and  irom 
there  again  with  the  surface,  up  which 
ladders  are  placed,  providing  a  second 
outlet  from  the  mine.  This  pay  chute 
which  lies  northeast  of  the  shaft  has  a 
length  of  80  feet  along  the  vein,  and  an 
average  width  of  8  feet,  both  of  which 
dimensions  it  maintains  fairly  closely 
from  the  surface  down.  Th«  average 
value  is  given  as  about  $8.00  per  ton. 
i  he  big  or  east  vein  lying  to  the  south- 
east of  the  above  is  also  report e<i  to 
have  a  pay  chute,  which  is  90  feet  long 
and  about  5  feet  wide,  lying  directly 
opposite  the  one  mined  in  the  west  v^in. 
These  pay  chutes  are  well  defined  from 
the  rest  of  the  vein,  in  that  they  each 
consist  of  a  sudden  enlargement  'of  the 
quartz  to  about  double  its  width  else- 
wliere.  It  is  stated  by  the  manager 
that  the  quartz  of  the  west  vein  car- 
ries values  pretty  well  throughout,  but 
that  except  at  the  so-called  pay  chute 
it  is  too  narrow  to  mine  at  a  profit. 

The  surface  plant  was  unchanged  with 
the  exception  of  the  addition  of  another 
board injs:  house  and  a  private  dwelling. 

Little  Master 

A  short  reference  was  made  to  thi$> 
mine  in  the  last  Report  of  the  Bureau 
of  Minos,  in  which  it  was  noted  tlia* 
all  mining  work  was  confined  to  location 
A  L  206  bordering  on  the  north we*l 
siiore  of  Mud  lake,  which  is  a  short- 
distance  east  of  Upper  Manitou  lake. 
In  addition  to  this  the  Summit  I^ke 
Mining  Company  owns  the  following  lo- 
cations: A  L  207,  208;  H  W  31,  35:  G 
16.  17,  19,  21.  22;  and  G  18,  aU  in  thp 
viciTutv    of    Mud     and    Summit      lake.«. 
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The  company  is  building  a  2-mile  road 
from  the  mine  northwest  to  connect 
with  the  Government  road  between 
the  waters  of  Manitou  and  Wabigoon 
lakes.  S.  V.  Halstead  is  manager  and 
S.  U.  Williamson,  foreman,  under  whom 
14  men  are  employed. 

Mining  has  been  going  on  for  the  past 
year  or  so  and  at  the  date  of  inspection. 
25th  September  1903,  it  was  contined  to 
unking  No.  3  shaft,  which  is  to  be 
oiade  the  main  working  shaft.  It  is 
now  50  feet  deep,  vertical,  and  7  by  12 
feet  in  size,  with  a  solid  collar  to  a  depth 
of  24  feet,  but  beyopd  this  there  are  no 
other  timbers,  not  even  ladders,  the  men 
entering  and  leaving  the  mine  in  the 
bucket.  Instructions  were  given  to  sus 
pend  hanging  ladders  in  the  ^haft  im- 
mediately, to  complete  the  timbering  to 
within  a  safe  distance  of  the  bottom, 
and  otherwise  to  comply  with  the  Minea 
Act  regulations  for  the  safe  operation 
of  shafts,  which  prohibit  riding  in  the 
bucket. 

^o.  1  shaft  lies  200  feet  west  20  de- 
gress north  of  No.  3  shaft  and  up  the 
hill  106  feet  higher,  and  is 
50  feet  deep,  vertical,  and  7  by  12 
feet  in  size.  The  first  level  is  at  the 
bottom  and  consists  of  a  crosscut  26 
feet  west.  This  shaft  has  been  tem- 
poraiily  closed  until  connection  can  be 
made  underground  by  crosscut  and  up- 
raise with  the  No.  3  working. 

No  2  shaft  lies  about  350  feet  north- 
east of  No.  3  shaft,  and  a  few  feet 
higher  up  the  hill.  It  is  100  feet  deep, 
vertical,  and  6  by  9  feet  in  size.  First 
level,  depth  80  feet,  with  crosscuts  west 
20  feet  and  east  30  feet 

Hoisting  in  No.  3  shaft  is  done  by 
bucket,  the  rope  after  passing  over  the 
sheave  on  the  open  head  frame  descend- 
ing the  hill  over  trestles  a  distance  of 
about  400  feet  to  the  hoist  house.  The 
machmery  here  installed  includes  a 
small  Jenckes  hoist  and  a  28-h.p  loco- 
motive type  boiler.  The  camp  located 
on  the  lake  shore  about  400  feet  from 
the  mine  workings  comprises  boarding 
and  bunk  houses,  office,  stable,  etc.  The 
company  have  ordered  mining  machinery 
of  greater  capacity  amongst  which  *will 
be  an  air-compressor,  and  if  possible  the 
new  plant  will  be  set  up  during  tht^ 
winter  of  1903-4. 

The  formation  covering  the  location 
consists  of  the  green  trap  of  the 
Manitou  gold  area,  which  here  has  been 
disturbed  and  altered  alon/^  a  number 
of  roughly  parallel  lines  to  a  chloritic 
schist.  In  these  schistose  bands,  which 
strike  in  the  same  direction  as  the  more 
aolid  trap,  quartz  has  been  deposited 
either  as  a  general  dissemination  of  in- 
ierbanded  atringer*  over  the  entire 
width  of  the  altered  area,  or  as  one 
continuous  lenticular  vein.     No.  3   vein 


is  of  the  former  class  and  contains 
only  a  very  little  quaj'tz,  while  No.  1 
vein  is  of  the  other  variety,  having  an 
average  width  of  about  one  foot.  This 
latter  vein  is  rich  in  free  gold,  but  on 
account  of  its  small  size  can  hardly  be 
considered  of  commercial  value. 

Similar  deposits  have  been  opened  up 
at  numerous  other  points  on  the  prop- 
,erty  by  means  of  test  pits. 

National  Mine 

This  property  consists  of  location  H  W 
78  bordering  on  Three  Hundred  lake 
northeast  of  Upper  Manitou  lake,  th» 
mine  workings  lying  about  200  feet 
north  of  the  Government  road.  S.  V. 
Halstead,  acting  as  manager  lor  the 
National  Gold  Mining  Company  of  De- 
troit, Mich.,  the  owners  of  the  prop- 
erty, haft  during  the  past  year  with  a 
force  of  about  10  men  sunk  a  shaft  100 
feet  in  depth,  vertical,  and  6  by  9  feet 
in  size.  The  first  level  is  at  a  depth 
of  98  feet  with  drifts  north  25  feet  and 
south  25  feet.  Hoisting  was  done  by 
buckets  and  a  small  Jenckes  hoist  en- 
gine. The  latter  and  a  25-h.p.  boiler 
are  situated  a  short  distance  from  the 
shaft  and  covered  by  a  temporary  shel- 
ter. 

The  miners  live  in  a  camp  about  a 
quarter  of  a  mile  southeast  of  the 
shaft  on  another  location. 

Just  what  the  shaft  was  sunk  on,  in 
the  way   of  an    auriferous   deposit,     is 
hard   to   determine,  as   the   rock   dump 
exhibits   nothing     but   compact     green 
trap,   and   the    surface    nothing   in   the 
way  of  a  quartz  vein  in  the  immediate 
vicinity  of  the  work.     The  only  visible 
vein  in   connection   with    the    shaft   oc- 
curred as  a  stringer  8  or  10  inches   in 
width   at  about   100  feet  south   of     the 
shaft:  at  other  points  across  the  strike 
of      the    formation,   other     splashes    or 
lenses  of  quartz  exist,  but  indicate  no 
ore  body,  being  merely  a  common  char- 
acteristic  of    this   jrreen   trap   area. 

All  operations  were  suspended  here  a 
few  days  previous  to  my  visit  of  in- 
spection on  24th  September   IdO^ 

King:  Edward 

This  property  consisting  of  H  W  171. 
240  acres  in  extent,  is  situated  west  of 
the  upper  end  of  Low^er  Manitou  lake 
and  borders  on  both  Carlton  and  Trout 
lakes.  It  has  been  acquired  by  English 
capitalists  represented  in  this  country 
by  F.  Bolton.  Wabigoon.  A  force  of  0 
men  have  since  June  been  extensively 
exploring  the  surlace  showings  of 
quartz  and  other  auriferous  deposits  on 
the  location  and  have  sunk  a  large 
number   of  test-pits  and  croaa^wt'^.     K\. 
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the  (late  of  inspection,  27th  September 
ltH)3,  all  work  had  just  ceased  until  next 
year,  when  it  is  expected  a  definite  plan 
of  comprehensive  development  will  have 
been  decided  on.  One  log  shanty  con- 
stituted the  camp. 

A  large  portion  of  the  location  cov- 
ers a  boss  of  biotite  granite  which  lie» 
in  the  green  trap  belt  of  the  Manitou 
area  and  near  its  western  edge,  form- 
ing one  of  nianj'  similar  bosses  separ-' 
a  ted  from  the  main  body  of  the  Lau- 
reiitian  gneiss  to  the  west.  As  a  result 
of  severe  metamorphic  disturbances,  this 
boss  of  gneissoid  rock  exhibits  two 
main  lines  of  faulting  or  shearing,  one 
of  which  with  its  northwesterly  trend 
gives  the  country  its  fairly  definite 
strike.  The  other  crosses  the  first  at 
right  angles,  or  approximately  north  30 
degrees  east.  Two  classes  of  ore  de- 
posits exist,  one  filling  true  fissures  as 
solid  quartz  veins  from  5  to  6  feet  widel 
in  a  north  30  degrees  east  direction, 
and  the  other  composed  of  scliistosf* 
zones  10  feet  or  more  in  width  through 
which  quartz  stringers  are  interbanded 
in  about  equal  quantity  with  the  en- 
closing schist. 

Most  of  the  mining  done  is  comprised 
within  an  area  of  about  400  by  800  feet, 
and  in  this  the  pits  disclose  three  prom- 
inent veins  of  the  first  or  fissure  class, 
and  two  of  the  latter  or  banded  vari- 
ety, or  possibly  only  one,  since  the  two 
trend  roughly  towards  each  other  where 
uncovered  in  the  pits.  The  quartz  in 
all  the  deposits  carries  iron  and  copper 
pyrites,  galena  and  blende,  the  first 
named  also  occurring  in  appreciable 
quantities  in  the  schistose  vein  matter. 
Very  little  free  gold  has  been  seen,  and 
the  few  samples  taken  for  assay  were 
in.sunicient  to  enable  one  to  form  any 
idea  of  the  value  of  the  veins. 


St.  Anthony  Reef 

Manager  J.  S.  Steele^  of  the  Jack 
Lake  Gold  Mining  Company,  the  owners 
of  the  above  gold  property  on  Sturgeon 
lake,  reports  the  following  details  of 
operation  since  last  inspection  and  plans 
for  future  development.  Mining  ceased 
in  March  1903  and  since  then  no  other 
work  has  been  done.  From  No.  2  shaft 
the  east  crosscut  from  tne  bottom  was 
driven  105  feet,  and  the  west  crosscut 
3.)  feet  with  from  ithe  face  of  the  lat- 
ter a  drift  20  feet  long.  From  the  bot- 
tom of  No.  .S  shaft  the  east  crosscut 
was  driven  90  feet,  striking  an  8-foot 
vein  at  19  feet  in  on  which  short  drifts 
were  run;  and  the  west  crosscut  driven 
15  feet.  At  80  feet  south  of  Xo.  2  shaft 
an  inclined  shaft  was  sunk  18  feet  deep. 
More  surface      trenching     was   done   at 


scattered  points  over  the  locations. 
The  company  intends  to  put  in  more 
minmg  machinery  and  a  stamp  mill, 
and  with  this  in  view  has  purchased  the 
entire  surface  plant  of  the  Golden  Star 
mine  in  the  Seine  River  district.  It  will 
be  taken  north  to  the  St.  Anthony 
mine  this  winter  (1903-4). 


Shakespeare  Mine 

• 

This  property  has  been  recently  ac- 
quired tor  the  auriferous  ore  body  it 
contains.  The  location  cousisttt  of  80 
acres  of  lot  5  in  the  first  concession  of 
Shakespeare  township,  Algoma  District, 
situated  about  one  and  a  half  miies  due 
northeast  of  Webb  wood,  Sault  branch 
C.  r.  Ky.,  or  about  three  miles  by  road. 
It  is  now  owned  and  operated  by  'the 
Shakespeare  Gold  Mining  Company, 
Limited,  Sault  Ste.  Marie,  Ont..  whicli 
is  capitalized  at  $2,000,000.  James  Cro- 
naii  is  superintendent,  and  James*  Mc- 
Kenzie  mine  captain,  under  whom  tiie 
force  numbers  11. 

Since  the  conunencemcnt  of  the  pres* 
ent  development  about  six  weeks  piior 
to  the  date  of  inspection,  29th  October 
1903,  a  camp  has  been  erected  including 
boarding  and  bunk  house,  oltice,  stable, 
blacksmith  shop  and  magazine;  a  half 
mile  of  road  has  been  constructed  from 
the  mine  down  to  the  main  highway  in 
the  valley,  and  considerable  surface 
mining  done. 

That  portion  of  the  ridge  which  con- 
tains the  ore  body  has  very  little  sur- 
face covering,  making  easy  ita  super* 
ficiai  examination  by  crosscut  and  test- 
pit  over  a  distance  of  abotit  500  feet 
northeast  and  southwest.  At  a  central 
point  a  tunnel  runs  iuto  the  bluff  to 
crosscut  the  deposit,  its  length  to  date 
being  30*  feet.  This  ore  is  made  up  of 
interbanded  lenses  and  strini^rs  of 
quartz  and  chloritic  schist,  the  latter 
more  or  less  altered  to  a  light,  highly 
quartzose  material  by  severe  squeezing 
of  the  rocks  and  the  subsequent  circu- 
lating waters  which  deposited  the  quartz 
and  gold.  As  an  evidence  of  the  latter 
action  may  now  be  seen  cavities  in  the 
rock  throughout  the  afl^ected  area  rang- 
ing in  size  from  the  most  minute  pas- 
sages up  to  a  vent  5  feet  in  diameter, 
all  of  them  lined  with  contorted  masses 
of  <|uartz,  and  occasionally  acicnlnr 
streaks  of  both  quartz  and  flakes  of 
chlorite.  The  gold  was  deposited  both 
in  the  quartz,  and  along  the  walU 
in  the  schist  enveloping  the  biggei 
lenses,  some  of  the  finds  of  the  yellow 
metal  equalling  in  size  and  valufe  the 
best  that  the  western  Ontario  gold 
areas  have  to  offer. 
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The  limited  amount  of  development 
gives  to  the  ore  body  a  width  of  at  least 
60  feet,  and  a  length  of  about  250  feet 
at  the  end  in  which  the  tunnel  lies.  To 
the  southwest  of  this  about  100  feet, 
more  pay  ore  comes  in  with  us 
great  a  width  as  the  other,  but  with  its 
length  not  yet  determined.  Films  of 
native  copper  have  been  found  inter* 
laminated  with  the  schist,  and  in  one 
of  the  pannings  made  by  the  mine  cap- 
tain he  thought  he  detected  native  plat- 
iniun«  The  sulphides,  chiefly  iron  py- 
xites,  are  confined  almost  entirely  to 
the  linings  of  the  above  mentioned  cav- 
ities in  the  ore. 

llie  chloritic  scliist  of  the  deposit  con- 
stitutes the  body  of  this  extensive 
ridge;  but  at  intervals  another  darker 
rock  of  much  the  same  material  has 
been  ejected  in  dikes  of  various  widths 
trending  along  the  same  northeast  and 
southwest  strike.  The  contact  with  the 
granite  lies  to  the  north  on  the  other 
side  of  the  valley,  probably  half  a  mile 
away. 

AL  282  or  Sunbeam 

This  mine  has  continued  in  steady 
operation  from  the  date  of  the  last  pre- 
vious inspection  to  that  of  7th  October 
1903  under  the  same  owners  and  mininij 
staff.  Tliere  i«»  a  temporary  reduction  in 
the  number  of  employees  at  present  to 
13. 

All  mining  has  been  confined  to  the 
-one  working*  reached  by  the  main  shaft. 
This  shaft  is  now  318  feet  deep,  and  is 
still  sinking  on  the  same  incline  of 
about  45  degrees  northwest.  First  level, 
no  further  drifting;  the  northeast  drift 
has  been  dammed  to  catch  the  surface 
water  (practically  the  only  water  whicii 
•enters  the  mine)  which  is  then  pumped 
to  the  surface.  Second  level,  depth  105 
feet;  northeast  drift  244  feet;  south- 
west drift  179  feet  with  at  30  feet  in, 
a  sump.  Third  level,  depth  295  feet; 
northeast  drift  120  feet:  southwest 
drift  145  feet.  From  25  feet  in  the 
northeast  drift,  third  level,  water  is 
-pumped  to  the  surface  from  a  sump. 

A  new  open     head   frame     has  been 

•erected  over  the  shaft  15  feet  high,  and 

at  10  f eei;  distant  a  small  hoist  house  in 

which  a  new  duplex  cylinder  single  drum 

-steam  hoist  has  been  installed,  windinj^ 

the  1-inch  steel  cable   from  the  bucket 

in  the   shaft.     At   the  foot  of  the  hill 

below   the   shaft  a   125-h.p.   boiler  in   a 

separate  building  furnishes  steam  to  th» 

hoist   and  pumps.       A  new   blacksmith 

■hop    and    storehouse     have    also    been 

built,  and  at  safe     distances  from  the 

shaft  »o  as  to  avoid  further  danger  to 

the  workings  by  fire. 


Although  locally  varying  greatly  in 
width  owing  to  its  lenticular  character, 
the  quartz  vein  will  average  in  all  the 
levels  a  good  workable  width  of  be* 
tweeu  4  and  5  feet  from  top  to  bottom 
of  the  shaft.  The  values  according  to 
the  manager,  T.  H.  Jones,  are  consid- 
erably better  in  the  lower  levels  than 
above.  They  appear  to  lie  in  a  series 
oi  parallel  pay  chutes  from  15  to  30 
feet  in  length  along  the  vein,  and  sep- 
arated by  as  many  feet  of  low  grade 
or  lean  quartz.  These  pay  chutes  dip 
somewhat  steeply  northeast  in  the 
vein.  The  vein  proper,  which  includes  a 
width  of  one  or  more  feet  of  schistose 
granite  intermixed  with  quartz  stringers 
on  either  side  of  the  main  quartz  band 
above  referred  to,  maintains  a  much 
m-ore  uniform  width  of  6  to  7  feet 
throughout.  It  is  reported  that  com- 
mercial values  in  gold  exist  in  this 
schistose  portion  of  the  vein  as  well  as 
in  the  clean  quartz  baud,  and  if  so  the 
gold  is  probably  in  the  interlaminated 
btringers  and  bands  of  quartz  therein. 

By  later  word  from  Mr.  Jones  1  learn 
that  it  is  the  intention  of  the  com- 
pany to  erect  a  10-stamp  mill  at  the 
property  during  the  winter  or  spring 
of  1904,  and  that  as  a  good  deal  of  the 
plant  is  already  on  hand,  brought  in  by 
the  former  owners  several  years  ago, 
the  mill  will  probably  be  in  operation 
early  in  the  summer.  Stoping  on  a 
sutliciently  large  scale  will  necessitate 
increased  mining  plant  in  the  way  of 
more  boiler  power,  air  compressors  for 
air  drills,  etc.,  all  of  which  are  also  to 
be  installed. 

AL  278  and  200 

These  two  adjoining  locations  are  sit- 
uated about  one-quarter  of  a  mile  south 
of  the  Seine  river,  near  Island  falls. 
They  were  surveyed  and  superficially 
prospected  several  years  ago,  but  no 
mining  of  account  done  until  the  sum- 
mer of  1903,  when,  under  the  superin- 
tendence of  Henry  J.  Tharles,  the  Lit- 
tle Rock  Consolidated  Mining  and  De- 
velopment Company,  liimited,  of  Buf- 
falo, N.Y.,  sent  in  a  small  force  of 
miners  and  sank  a  shaft.  T*he  workings 
are  reached  by  canoe  route  from  Hema- 
tite siding  or,  as  it  is  called,  the  Hos- 
pital, on  the  C.  N.  Ry.,  5  miles  east 
down  Sapawe  lake  to  Whiskey  Jack 
creek  and  thence  by  a  2  3-4-mile  trail 
north  over  a  very  rough,  rocky  and 
swampy  country. 

Xo  buildings  have  yet  been  erected,  a 
tent  being  used  instead.  The  shaft  is 
50  feet  deep,  7  by  9  feet  in  size,  and  in- 
clined 80  degrees  west-southwest.  The 
quartz   vein   outcrops   on   a   hill     about 
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300  feet  long,  which  rises  out  of  the  sur- 
rounding flat  swampy  land,  consisting  of 
a  medium  grained  gray  homblende-bio* 
tite  granite,  the  hornblende  and  bio- 
tite  more  or  less  altered  to  chlorite. 
This  appears  to  have  been  faulted,  the 
fault  plane  striking  N.  32  degrees  E. 
and  dipping  at  about  80  degrees  to  the 
southwest.  In  it  the  quartz  vein  has 
been  deposited.  At  the  northeast  end 
it  shows  first  at  the  shaft,  do\vn  which 
a  width  of  6  to  8  feet  is  seen. 
From  here  for  200  feet  southwest  to 
where  it  disappears  under  the  swamp  it 
maintains  a  width  of  10  to*  12  feet, 
and  at  two  places  has  been  opened  out 
by  surface  cuts.  The  vein  filling  is 
mainly  quartz,  but  this  contains  an  in- 
timate mixture  of  black  hornblende  and 
schist,  locally  varying  in  quantity.  A 
little  iron  pyrites  was  visible. 

From  a  report  on  the  properties  made 
by  Mr.  F.  ffille,  of  Port  Arthur,  1 
gather  that  the  vein  can  be  traced 
northeasterly  with  a  very  uniform 
strike  through  both  these  locations,  and 
that  it  was  found  to  be  auriferous,  at 
places    showing   free  gold. 

Walsh  Mine 

From  J.  J.  Walsh,  late  owner  and 
still  manager  of  this  mine,  I  learn  that 
in  the  spring  of  1903,  a  3-gravity  stamp 
mill  with  gasoline  engine  power  equip- 
ment was  set  up  on  th<e  shore  of  Sapawe 
lake,  and  some  lots  of  the  ore  from  both 
Mo.  1  and  No.  2  veins  tested,  giving 
good  returns  in  gold.  No.  1  vein  is 
that  described  in  the  tenth  Report  of 
the  Bureau  of  Mines,  p.  107,  as  the  Sapa- 
we lake  property.  No.  2  vein  lies  about 
800  feet  inland  from  No.  1,  and  on  it 
only  stripping  so  far  has  been  done.  The 
old  pit  on  No.  1  vein  was  sunk  to  a 
50-foot  shaft. 

Kecently  the  property  was  sold  to 
parties  who  intend,  it'^is  reported,  to 
become  incorporated  as  the  Sabiwe  Lake 
Gold  Mining  Company.  A  contract  for 
further  sinking  on  No.  1  vein  has  been 
let. 

West  End  Silver  Mine 

Subsequently  to  the  last  inspection  of 
this  mine  in  Novom]>er  ]5»02.  the  oyxM-a- 
tions  received  a  serious  set  back  in  the 
loss  by  fire  of  the  large  new  sliaft  and 
powor  bnildinirs.  and  in  the  consequent 
heavy    damajre    to  most    of  the    machin- 


ery. The  newly  timbered  shaft  enclosed 
by  this  building  was  also  wrecked  or 
•corched  to  nearly  100  feet  in  depth. 
Previous  to  this,  mining  and  milling 
with  the  new  and  enlarged  plants  had 
progressed  for  two  months,  (February 
and  March  1903)  ;  but  afterwards  all 
work  ceased  until  June,  when  with  Mr. 
li.  Shear  as  general  manager  again,  a 
small  force  started  rebuilding  .and  re- 
pairing. They  are  still  engaged  at  this 
and  now  (January,  1004)  have  about 
tinished  so  that  operations  can  be  re- 
Kimied  as  soon  as  sufficient  working 
capital  is  raised.  With  the  ore  now  in 
sight  in  the  mine  levels  and  old  stopes^ 
not  much  financial  aid  should  be  neces- 
sary to  set  the  whole  on  a  paying  basis 
again. 

At  a  recent  meeting  of  the  owners, 
the  Consolidated  Mines  Company  of 
Lake  Superior,  Limited,  the  following 
officers  were  elected:  president,  C.  P. 
Kussell;  secretary,  M.  A.  Myers;  treas- 
urer, John  Hourigan;  general  manajjjjr, 
U.  Shear;  and  directors,  A.  J.  Thompson 
and  A.  M.  Wiley. 

The  last  mining  consisted  in  taking 
out  ore  from  the  stopes  between  the 
2nd  and  3rd  levels  east  of  the  shaft, 
and  in  driving  the  3rd  level  "east  to  a 
length  of  765  feet  (an  increase  of  21& 
feet). 

The  shaft  has  been  straightened 
where  necessary  and  re-timbered  with 
square  frames  at  6-foot  centres  from  the 
top  to  the  4th  or  bottom  level,  solidly 
lagged,  and  divided  into  two  compart- 
ments, one  for  an  inclined  cageway  and 
the  other  the  ladderway.  The  incline 
of  the  shaft  is  73  degrees  north.  The 
guides  for  the  cage  extend  28  feet  above 
the  shaft  house  floor,  allowing  about  15 
feet  for  overwinding.  With  the  safety 
attachment  and  the  hood  in  place  men 
may  with  safety  travel  on  the  cage. 

To  the  new  surface  plant  enumerated 
in  the  last  Keport  a  C-drill  Rand  air 
compressor,  duplex  air  and  steam,  has 
been  added.  In  the  mill  there  are  now 
20  stamps  and  9  Frue  vanners  which, 
with  a  capacity  on  this  ore  of  4  tomi 
p«n'  stamp  per  day,  are  capable  of  treat- 
iiur    SO    tons    daily. 

The  proposed  and  recommended  new 
dynamite  magazine  has  not  yet  been 
built.  A  suitable  thawing  house  heatwl 
with  steam  is  now  used.  At  the  camp 
the  new  store  and  office  building  is  com- 
pleted, and  several  more  small  private 
dwellinirs  are  now  in  course  of  erection. 
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Loon  Lake    (C-P.R.) 

A  description  of  the  iron  claims 
at  Loon  Lake  siding  C.  P.  Ry.,  near 
Port  Arthur,  and  of  the  work 
done  to  that  date  on  them  is 
contained  in  the  Bureau  of  Mines  Re- 
port, Vol.  XII.,  page  310.  The  diamond 
drilling  then  under  way  was  con- 
tinued until  near  the  end  of  1903  by  the 
same  party,  Mr.  Rinaldo  McConnell  of 
Ottawa,  under  the  management  of  Mr. 
W.  Demorest.  The  owners  are  not  in 
a  position  to  state  definitely  the  ex- 
tent of  the  finds,  so  that  nothing  of  in- 
terest can  be  added  to  the  last  account. 

North  Shore  Reduction 

The  iron-bearing  sands  which 
occur  in  places  along  the  north 
shore  of  Lake  Superior  have  for  years 
excited  considerable  interest,  but  not 
until  the  past  summer  has  any  thorough 
attempt  been  made  to  work  them.  Al- 
though the  sands  are  found  both  on 
the  shores  of  the  lake  and  beneath  the 
waters  of  the  rivers  and  t^kys,  it  is 
probable'  that  in  the  latter  cases  local 
enrichments  may  occur  by  the 
re-working  and  re-concentration  of 
the  sands  through  the  action 
of  the  waters,  for  which  rea- 
son mainly  the  wet  sands  are  being 
dealt  with  first.  This  involved  a  radical 
departure  from  the  usual  processes  of 
magnetic  concentration  which  are  adapt- 
ed to  dl-y  material  only.  To  extract  the 
magnetic  iron  from  the  wet  sands  ne- 
cessitated the  invention  of  entirely  new 
machines. 

The  North  Shore  Reduction  Com- 
pany which  has  undertaken  this  task, 
has  made  application  to  the  Government 
of  the  Province  for  certain  areas  of  mag- 
netic iron  sands  both  above  and  under 
the  water  at  several  points  along  tlie 
north  shore  of  Lake  Superior.  One  of 
the  areas  lies  at  the  mouth  of  the  Nipi- 
gon  river  where  it  empties  into  Nipi- 
gon  bay,  and  here  on  the  sand  from  the 
bottom  of  the  river  the  first,  attoniots 
at  separation  were  made  during:  ihe 
summer  of  1903.  Mr.  J.  Walter  Curry, 
K.C.,  City  Crown  Attorney,  Toronto, 
is  representative  of  the  company,  and 
Mr.  S.  N.  Smith,  electrical  engineer 
of  Minneapolis,  was  in  charrro  of  the 
work  at  Nipigon,  where  ho  employod 
an  average  of  about  18  men  until  work 
was  suspended  for  the  winter. 

Not  much  is  vet  known  of  the  rliar- 
acter  of  the  sands  in  the  river  bottom 
at   Nipigon,    or    whether   they    will   be 


found  richer  in  magnetite  than  the 
sands  composing  the  high  clifl's  at  tlie 
river's  mouth.  Mr.  Smith  thinks  that 
an  average  content  of  10  per  cent,  mag- 
netite (about  7  per  cent,  metallic  iron) 
exists,  but  as  no  systematic  sampling 
of  the  ground  has  yet  been  undertaken, 
it  is  not  possible  to  say  whether  the 
actual  percentage  will  run  as  high  as 
this  or  not.  The  grains  of  magnetite 
as  well  as  of  the  quartz  sand  itself  are 
small,  the  former  probably  all  less  than 
40-mesh  size.  The  iron  would  appear 
to  be  fairly  uniformlv  disseminated 
through  the  sands  of  the  cliffs,  judging 
from  the  lack  of  any  pronounced  black 
streaks  or  areas. 

Since  the  spring  of  1903  the  company 
have  been  assembling  a  suitable  plant 
(see  illustration)  to  test  their  process 
on  the  spot.  It  consists  of  a  barge 
about  25  by  80  feet  plan,  by  10  feet 
depth,  fitted  with  boiler,  duplex  driving 
engine,  propeller  and  rudder.  The  re- 
mainder of  the  interior  is  taken  up  by 
a  high  speed  engine  operating  the  sand 
pump  and  concentrating  apparatus;  a 
smaller  engine  connected  to  the  elec- 
tric generator  which  supplies  current 
for  the  magnets  and  lights;  and  a 
complete  machine  and  blacksmith  shop 
outfit.  On  the  after-deck  are  the  living 
apartments,  and  forward  are  the  sand 
pump  and  outfit,  including  sufficient 
suction  pipe  to  reach  to  the  bottom  of 
the  river  at  any  point,  and  the  mag- 
netic separating  table   or  concentrator. 

It  would  be  premature  to  describe  in 
detail  the  process  as  exemplified  by  this 
first  separator,  since  considerable  furth- 
er experimenting  is  yet  necessary  to  per- 
fect its  operation  which  may  entirely 
alter  the  design.  This  machine  con- 
sists, however,  essentially  of  a  nibl)er 
belt  3  feet  wide  with  rough  egg-shell 
surface  and  raised  edges  which  travels 
up  a  slightly  inclined  plane  on  three 
brass  rollers,  the  end  ones  5  feet  apart 
and  the  intermediate  one  acting  as  a 
tightener.  The  lower  surface  of  the 
belt  travels  nearly  horizontally  pnd 
close  to  the  launder  underneath  of  the 
same  width,  along  which  the  sand  sluice 
from  the  pump  flows  in  a  stream  about 
one  inch  deep.  Inside  the  lower  roller 
a  magnet  revolves  at  high  velocity 
while  charpjed  with  electricity  from  the 
ffcnorator  bv  means  of  contact  brushes 
on  an  extension  of  the  magnet  shaft 
past  the  bearinjr  of  the  roller.  At 
first  a  high  voltajre  was  tried,  but 
since,  it  has  been  found,  I  believe,  that 
a  low  voltage  and  high  amperage  gives 
the   best   results. 

As  the  sand  flows  beneath  this  lower 
roller  at  not  more  than  half-an-inch  dis- 
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tance  therefrom,  the  magnetite  is 
picked  up  and  held  against  the  belt  by 
the  magnets  until  the  belt  has  carried 
it  around  and  on  to  the  upper  surface. 
During  this  passage  around  the  jower 
roller  the  peculiar  application  of  the 
current  causes  the  particles  of  .iron  to 
roll  over  and  over  on  one  another,  dur- 
ing which  a  stream  of  water  is  spray- 
ed from  above  to  waj»h  out  any  includ- 
ed particles  of  sand  picked  up  with  the 
iron.  From  here  the  iron  travels 
quietly  to  the  upper  roller  where  it  is 
washed  off  by  water. 

The  company  also  purchased  a  40- foot 
tug  for  exploratory  and  freighting 
work.  The  old  Hudson  Bay  Company's 
store  houses  on  the  shore  'below 
the  town  site  of  Nipigon  serve  as  ware- 
houses and  headquarters  for  the  plant 
for  the  present.  The  company  expect 
to  accomplish  a  larger  measure  of  com- 
mercial success  next  summer  at  this 
place  with  a  plant  of  increased  capacity, 
since  experiments  with  the  j)rocess  and 
apparatus  are  to  continue  during  this 
winter    at   Cliicago. 

Ars:<nteuil  Minins:  Co 

The  above  company  of  Jackfisli,  On- 
tario, and  Saginaw,  Michigan,  is  de- 
veloping mining  location  A  L  383,  323 
acres,  for  iron.  The  property  lies  about 
11-2  miles  north  of  Ja<;kfish  on  the  C. 
P,Ry,  and  on  Jackfish  bay,  Lake  Super- 
ior. Mining  has  progressed  here  intennit- 
tently  since  1900  under  the  manage- 
ment of  ^Ir.  A.  F.  Seattle,  the  force 
at  the  present  time,  October  1903,  num- 
bering  11. 

No  1  shaft  was  sunk  50  feet,  verti- 
cal, and  5  by  7  feet  in  size,  and  then 
work   was    suspended. 

No.  2  shaft,  170  feet  distant  from  No. 
1  shaft  and  120  feet  back  from  the  lake 
shore,  is  25  feet  deep,  vertical,  and  7 
by  12  feet  in  size,  and  is  now  being 
sunk  to  the  100- foot  level. 

A  tunnel  was  driven  towards  No.  1 
shaft  from  a  point  440  feet  distant, 
and  when  420  feet  in,  work  was  sus- 
pended in  favor  of  No.  2  shaft.  The 
ore,  according  to  Mr.  Seattle,  cons^ists 
of  an  irregular  body  of  hematite  in  a 
granite  formation. 

The  surface  plant  has  up  to  the  pre- 
sent consisted  only  of  the  camp  build- 
ings— office,  boarding-house  and  black- 
smith shop.  Now  however  a  boist  and 
boiler-house  and  shaft-house  are  being 
creeled  for  the  small  hoist  engine  and 
the  20-h.p.  boiler,  already  on  hand. 

Williams  Mine 

The  property  by  this  name  covers  a 
number  of  lots  adjoining  the  Ix>on  Lake 
or  Sreitung  mine  to  the  east,  both  bor- 
dcrinfj  on  the  shores  of  Loon  lake,  and  is 


reached  by  a   1-mite  branch   line  from 
the  Algoma  Central  railway  at  Wilde, 
thence   by   boat   across  the    lake,     and 
from   the   dock   by   three-quarters   t.f  a 
mile  of  wagon  road  to  the  mine.    The 
land  taken  up  consists  of  the  folk.vnug 
adjoining   lots    at    the   corner    of   foir 
townships   in   Algoma  District  :     lot    11 
and  N.  1-2  of  lot  12  in  the  6th  conces- 
sion of   Anderson;    S.    1-2  of  lot   12   in 
the   1st   concession   of   Hodgins;    S.    1-2 
of  lot  one  and  S.  E.  1-4  of  lot  2  in  the 
1st  concession  of  Deroche;  N.  1-2  of  lot 
1  and  N.E.  1-4  of  lot  2  dn  the  6th  con- 
cession of    Jarvis,    comprising     in     ?ill 
1,100   acres.     It   is   owned    by    f'.e    V.'il- 
liams    Iron    Mines    Company,    Limited, 
which   was   recently  incorixirated   under 
the  laws  of  Ontario  with  a  capitaliza- 
tion   of    $3,000,000    in    shares    of    .^1.00 
par  value.     The  head  office  of  the  com- 
pany   is   at    Sault    Ste.     Marie,     Ont.; 
president,     John     E.     Surchard:      vice- 
president,    F.    B.    Lynch;    treasurer,   M. 
W.  Harden:   and  secretary  and    i^eueral 
manager,    Chas.    C.    Williams.        I  nder 
supermtendent,  C.  W.  Jessup,  the  force 
numbered  20. 

For    more    than    a    year    prevlnMs    to 
the   commencement   of    the   present  de- 
velopment  by   this   company    early      in 
1903,    the    iron-bearing    zone     was      ex- 
plored in  an   unusually   thorough  mniA- 
ner  by  the  present  superintendent  and  a 
smair  force.     For    a    distance    of      two 
miles     southeasterly     from      the      Loon 
lake  mine,  past  Loon  lake  and  through 
these  lots,  the  ground  has  been  stripixxl 
at   intervals    along   the   strike    of     the 
vein  fonnation.     On  the  findings  of  that 
work   the  present  mining    was     under- 
taken.    A   shaft   is   being  sunk   on    the 
Deroche  lots  100  feet  in  depth  to  date, 
vertical,  and  5. by  8  feet  in  size,  but  with 
no    drifting    therefrom   as    yet.        Solid 
timbering   follows   down   close    to     the 
sinking,  with  partition  between  the  iwo 
compartments,     and      ladder  way      with 
platforms,   all   in     good      shape.      Un- 
watering  is  done  by   a  No.  5  Cameron 
sinking    pump.       A*  boarded     in     head 
frame   of   square   timbers   22   feet   high 
to   sheave   covers    the   shaft.       The   re- 
maining  work  consists   of  a  tunnel  65 
feet  in  length  driven  west  into  the  hill 
at  a  point  about   100  feet  south  of  the 
shaft:  and  in  the  same  vicinity  several 
test   shafts    from   20   to   30    feet     deep 
through  the  drift   to  bed  rock. 

The  iron-bearing  formation  continue.* 
through  to  thin  mine  from  the  Hjoon 
Lake  or  Breitnng  mine,  in  connection 
with  which  latter  it  was  partially  aes- 
scril)ed  in  an  earlier  Report  (3).  At  the 
Williams  property  however  it  is  pos- 
sible to  collect  additional  information 
on  account  of  the  extensive  surf.ice 
strippings.     The  formation  consists  of  a 

(.'J)  Bur.    Minos.    Vol.    XI.,    p.    263. 
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fine-grained  greenstone,  light  to  dark  in 
color,  which  is  probably  essentially  a 
diorite,  although  no  subsequent  deter- 
mination of  this  point  has  been  yet 
made.  It  appears  to  be  a  wide  dike 
of  eruptive  origin,  traversing  the  older 
Lauren tian  hornblende  granite  of  this 
region  with  a  northwest -southeast 
strike  its  southwest  contact  lying  about 
300  feet  distant  from  the  mine 
workings  at  both  properties.  These 
workings  represent  the  relative 
position  of  the  iron-bearing  zone 
at  these  two  points,  and  in  all 
prolmbility  closely  so  in  the  distance 
between,  since  the  formation  tends  to 
maintain  a  constant  strike  over  con- 
siderable distances.  The  iron-bearing 
zone  follows  the  bottom  of  a  deep  val- 
ley from  Loon  lake  to  this  mine  and 
beyond,  and  as  far  as  examined  appears 
to  represent  the  central  line  of  a  meta- 
morpbic  disturbance  which  by  both 
pressure  and  faulting,  imparted  consid- 
erable schistosity  to  the  rocks  for  a 
width  of  at  least  600  feet,  wherein  it 
approaches  a  slate  in  its  lamination. 
Polished  surfaces  are  common  through- 
out tliis  area^  a  proof  of  nKy\'e!nent  in 
the  general  disturbance.  It  is  along 
this  central  portion  that  the  iron  is 
found  in  small  lenses  or  bands  and 
stringers  iiltimately  intermixed  with 
the  formation,  the  ore  consisting  of  an 
iron  black  to  lustrous  specular  hema- 
tite, compact  columnar,  or  fibrouA,  to 
finely  foliated.  No  large  or  continuous 
iron  body  has  yet  been  uncovered,  and 
judging  from  the  surface  exposures  and 
the  shaft  the  ore  if  struck  in  large 
merchantable  quantity  will  not  be  en- 
tirely clean,  but  be  associated  with 
more  or  less  brecciated  slate  and  trap 
similarly  to  the  ore  at  the  Loon  lake 
mine. 

On  the  southwest  side  of  the  valley 
the  formation  is  a  dark  greenstone. 
generally  slaty,  though  granular  and 
blocky  in  places,  merging  at  the  lx)t- 
tom  into  a  much  lighter  colored,  hijrhly 
feldspathic  rock  aphanitic  in  texture 
which  continues  to  the  northeast.  It 
weathers  gray,  but  in  the  body  has  a 
light  greenish-gray  color.  Throughout 
both  varieties  of  rock  a  general  depo- 
sition of  quartz  has  taken  place,  in 
minute  stringers  to  massive  veins  sev- 
eral feet  wide,  trending  usually  with 
the  strike  of  the  enclosing  formation. 
The  quartz  all  carries  considerable  red 
and  brown  hematite  and  where  this 
has  separated  out  into  bands  of  clean 
iron  up  to  6  feet  in  width,  it  is  of  the 
specular  variety.  A  banded  jaspery 
•ore  is  the  result. 

Narrow  dikes  of  trap  some  quite  dif- 
ferent in  composition  from  others  cut 
across  the  formation  nearly  at  right 
angles  to  its  strike. 


"Mr.  Jessop  informed  me  that  the  ore 
is  of  as  good  or  better  quality  than 
any  now  on  the  market,  assaying  00 
per  cent,  and  over  of  metallic  iron,  0.015 
per  cent,  sulphur  and  0.009  per  cent. 
phosphoi*us. 

Loon  Lake  Mine 

This  proi)erty  was  formerly  called  the 
Breitung  mine  and  is  described  in  the 
Tenth  Report  of  the  Bureau.  An  addi- 
tion to  the  property  of  218  acres  of 
land  under  water  in  the  central  por- 
tion of  Loon  lake  increases  the  aggre- 
gate holdings  of  the  company  to  1,210 
acres  in  the  townships  of  Deroche  and 
Jarvis.  The  Breitung  Iron  Company, 
Marquette.  Mich.,  still  owns  thfe  prop- 
erty, according  to  the  statement  of  the 
manager,  but  by  a  secondary  arrange- 
ment the  operation  of  the  mine  is  tiow 
in  the  hands  of  a  new  concern,  Uie 
Loon  Lake  Iron  Company,  Sault  Ste. 
Marie.  Ont-  The  latter  company  has 
a  capitalization  of  $.3,000,(X)0  in  shares 
of  $5  par  value:  president  S.  B.  Martin, 
and  secretary  and  treasurer,  P.  J.  Hart. 
Mr.  Martin  acts  as  manager  also. 

The  new  power  plant  is  located  up 
the  hill  at  a  short  distance  below  the 
mine  workings,  instead  of  on  the  lake 
shore  a*}  formerlv.  New  machin.*rv 
has  been  installed  comprising  a  00-h.p. 
boiler,  a  3-drill  Ingersoll  air-compressor, 
and  in  an  adjoining  building  a  rock 
crusher  and  some  car  loading  fixtures. 
The  hoist  stands  farther  up  the  hill  and 
just  below  the  shaft  in  a  teniporary 
shelter.  The  one  and  three-quarter 
mile  branch  of  railwav  from  the  main 
line  of  the  A.  C.  R.^  has  been  completevl 
in  to  the  mine. 

The  tunnel  was  continued  nortliwest 
into  the  hill  to  a  length  of  298  feet 
(131  feet  increase)  and  at  210  feat  cross- 
cuts run  37  feet  southerly,  and 
65  feet  north  to  northeast  ;  the 
latter  connecting  with  the  shaft. 
At  13  feet  in  the  former  a  winze  is  be- 
ing sunk  on  an  incline  of  75  degrees  S.. 
58  feet  deep  to  date,  with  a  crosscut  12 
feet  long  from  the  bottom.  In  the  tun- 
nel crosscut  a  small  hoist  operates  the 
bucket  in  this  winze.  Instruc- 
tions for  safer  operation  of  this  ma- 
chine and  the  hoisting  apparatus  were 
necessarv. 

The  shaft  is  situated  about  180  teet 
northwest  of  the  mouth  of  the  tunnel 
and  is  175  feet  deep  and  ver- 
tical ;  at  71  feet  depth  the 
northeast  crosscut  from  the  tunnel 
connects.  Beyond  a  short  collar  no 
timbers  or  ladders  have  l)een  placed  in 
the  shaft,  nor  any  means  of  entering  or 
leaving  other  than  by  the  bucket.  The 
attention     of      the      management      was 
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drawn  to  this  neglect,  and  instructions 
were  given  to  immediately  timber  the 
shaft,  and  to  place  hanging  ladders 
temporarily  for  use  instead  of  the 
bucket.  From  the  south  side  of  the 
shaft  mouth  an  incline  chute  was  sunk 
to  the  tunnel  through  the  country  rock, 
and  all  ore  from  the  shaft  now  drops 
down  here  to  be  trammed  out  the  tun- 
nel to  the  dumps. 

Some  diamond  drilling  was  done 
during  the  summer,  but  not  pursued  to 
great  enough  extent  either  in  depth  or 
number  of  holes  to  give  much  informa- 
tion as  to  the  ore  body. 

In  the  last  Report  it  was  stated  that 
iron  had  been  found  at  places  across  a 
width  of  some  400  feet  of  the  slate 
formation.  It  appears  now  from  my 
recent  examination  when  the  snow  was 
oflf  the  ground  that  outside  of  a  central 
ore  body,  which  may  be  called  the  main 
or  important  occurrence  of  iron,  the 
other  outcroppings  consist  apparently 
of  narrow  lenses  or  bands  of  the  slate 
impregnated  with  iron,  or  of  quartz 
veins  running  with  the  formation  con- 
taining some  hematite.  The  timnel 
workings  show  very  well  the  nature  of 
the  main  iron  body.  It  has  a  width  of 
about  50  feet  southwest -northeast,  with 
the  same  strike  as  that  of  the  slate  for- 
mation, name  y  northwr st-southeaa^  and 
dips  with  it  at  about  60  degrees  S.  W. 
The  central  portion  contains  the  clean- 
est iron.  Outside  of  this  the  ore 
is  a  mixture  of  brecciated  slate  frag- 
ments and  iron-black  hematite,  oocur^ 
ring  along  fairly  well  defined  bands  in 
rich  and  lean  portions.  The  ore  to 
the  northeast  is  bounded  somewhat 
sharply  by  the  barren  slate, 
while  on  the  southwest  side,  be- 
fore the  actual  disappearance  of 
the  iron,  quartz  lenses  and  ir- 
regular stringers  appear  in  increasing 
quantity,  gradually  excluding  the  hema- 
tite. This  was  observed  to  be  the 
case  at  every  exposure — surface,  tunnel 
and  crosscut,  and  bottom  of  winze. 
The  shaft  has  been  sunk  entirely  in  the 
barren  rock,  the  ore  dipping  away  from 
it,  but  with  the  intention  of  cross-cut- 
ting southwest  to  it  from  the  bottom. 

The  stock  pile  of  ore  below  the  tun- 
nel mouth  contains  probably  1,500  tons, 
averaging,  according  to  the  manager, 
about  50  per  cent,  metallic  iron,  0.05  to 
0.25  per  cent,  of  sulphur,  and  traces  of 
phosphorus. 

Further  instructions  were  given  to  re- 
place the  present  dynamite  magazine  by 
another  situated  at  a  safe  distance 
from  tlie  new  workings,  and  to  build 
and  use  a  suitable  powder  thawing 
house.  At  the  camp  an  ofWoe  has  boon 
built. 


'Locations  in  Aberdeen 

On  2Cth  October  1903  an  examination 
was  made  of  certain  locations  situated 
about  15  miles  north  of  Desbarats,  on 
which  diamond  drilling  was  in  progress 
to  test  a  body  of  specular  hematite  tra- 
versing these  locations.  The  work  was 
being  done  by  Mr.  E.  F.  Krelwitz  of 
Duluth,  Minn.,  who  held  options  on  the 
»S.  part  of  lot  11  and  the  N.  part  of  lot 
12  in  the  fourth  concession  of  Aberdeen 
township;  and  the  N.  parts  of  lots  1,  2 
and  3  in  the  fourth  concession  of  Aber- 
deen additional.  In  May  and  Jime  four 
men  were  engaged  in  prospecting  along 
the  surface  of  the  outcrop,  on  which 
a  number  of  shallow  test  pits  and  cross- 
cuts were  then  sunk.  About  the  middle 
of  September  diamond  drilling  com- 
menced, and  since  then  about  1,000  feet 
has  been  bored  in  a  number  of  holes  in 
the  one   locality. 

This  outcropping  of  iron  has  been 
known  for  a  number  of  years  (4),  and 
about  7  years  ago  a  line  for  a  branch 
railroad  was  located  into  it,  but  noth- 
ing important  in  the  way  of  mining  was 
done  until  this  year. 

The  sedimentary  rocks  of  the  Hur- 
onian  period,  consisting  here  of  quart- 
zites  from  white  to  pink,  and  from  red 
to  brown  in  color,  cover  a  belt  of  this 
country  from  south  of  the  0.  P.  K. 
track  to  a  short  distance  north  of  these 
iron  locations,  a  width  north  and  south 
of  probably  twenty  miles.  In  driving 
across  it  no  break  was  visible  in  any 
of  the  many  exposures,  until  within  a 
few  miles  of  these  locations,  where 
bands  of  slate  conglomerate  begin  to 
intersect  the  quartzites  at  wide  inter- 
vals, all  the  bands  rimning  roughly 
northwest-southeast.  On  one  of  these 
slate  areas,  which  underlies  a  fairly  deep 
valley  from  a  quarter  to  a  half  mile 
wide  between  hills  of  quartsite,  the  iron 
properties  have  been  located.  The 
slates  are  generally  finely  laminated, 
grayish  black  in  color,  and  have  a 
course  of  northwest-southeast,  with  a 
dip  here  and  near  the  iron-bearing 
zone  of  about  50  degrees  S.W.  Their 
southwest  contact  with  the  quart- 
zites would  indicate  an  intrus- 
ive ori<rin,  since  the  outer  edge 
of  the  latter  formation  is  intersected 
by  several  dikes  of  slate  from  a  few 
feet  to  .30  or  40  feet  wide,  separated 
by  other  bands  of  about  the  same 
width  of  the  now  much  altered  quartz- 
ites. The  iron,  which  in  its  massive 
form  is  an  iron-black  and  bluish  com- 
pact columnar  hematite,  and  where  dis- 
seminated   a    bright    but   fine   specular 

(4)   Bur.    Mines,    Vol.    X.,    p.    1S8. 
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variety,  occurs  in  these  several  detach- 
ed  bands  of  quartzose  material.  Over 
a  length  of  more  than  100  feet  a  vein 
of  massive  iron  averaging  a  foot  in 
width  stands  up  u.DJve  the  surface  cling- 
ing to  the  southwest  wall  or  face  of  the 
bill,  the  other  wall  having  fallen  away. 
On  either  side  of  this  are  other  less 
continuous  bands,  pockets  and  stringers 
of  the  iron  intermixed  with  the  vein 
rock.  There  is  thus  a  maximum  width 
where  exposed  on  the  surface  of  about 
6  feet  of  merchantable  ore.  The  di- 
mensions of  the  ore  struck  in  depth  by 
the  diamond  drill  holes  had  not  at  that 
time  been  made  public,  although  1  was 
given  to  understand  the  iron  shows 
at  least  as  well  lower  down  as  on  the 
surface. 

A  microscopic  ^examination  of  a  thin 
section  of  this  vein-bearing  rock  was 
kindly  made  for  me  by  Dr.  A.  P. 
Coleman.  It  was  found  to  con- 
sist largely  of  quartz  '  with 
some  ortboclase  and  plagioclase, 
and  throughout  all  a  dirty-looking  ma- 
terial, probably  the  iron.  The  consti- 
tuent grains  are  more  or  less  rounded 
and  have  been  enlarged  by  secondary 
deposition  of  quartz,  etc.  There  ap- 
pears little  doubt  that  it  is  a  partially 
re-crystallized  arkose  or  quartzite.  Its 
relations  to  the  other  rocks — the  slate 


and  the  quartzite  or  arkose — carry  out 
this   belief. 

Word  was  received  from  Mr.  E.  F. 
Krelwitz  towards  the  end  of  the  year, 
accompanied  by  plans  showing  the  sec- 
tions of  the  four  diamond  drill  holes 
bored  for  him.  Holes  were  bored  from 
each  of  two  adjoining  points  where  the 
drill  was  set  up,  all  from  the  northeast 
side  of  the  ore  body,  and  pointed  at  an 
angle  into  the  hill  to  cross-cut  the  ore 
at  depth.  Iron  was  struck  in  three  of 
tho  holes  at  depths  of  150,  CO  and  100 
feet  respectively.  The  fourth  hole,  ap- 
parently, was  hardly  deep  enough.  At 
the  above  depths  the  respective  widths 
of  the  ore  were  as  follows:  three  bands 
1  foot  wide  in  an  8-foot  width  of  the 
formation;  two  bands  2  feet  wide  sep- 
arated by  2  feet  of  quartzite;  and  10 
feet  in  one  band.  Tlie  slate  on  one 
or  both  sides  of  the  iron-bearing  quart- 
zose rock  is  ferruginous  for  widths  of 
several  feet.  The  borings  also  struck 
bands  of  the  altered  quartzite  which 
do  not  outcrop  at  the  surface,  but  ap- 
pear to  be  cut  off  and  surrounded  by 
the  slate.  These  several  interbanded 
bodies  of  slate  and  altered  quartzite 
and  also  the  iron  ore  in  the  latter  dip 
about  vertical.  Mr.  Krelwitz  proposes 
to  continue  drilling  here  early  in  the 
coming   year. 


Tip-Top  Mine 


Copper  Mines 


The  owners  and  the  mfine  staff  re- 
main the  same  as  at  former  inspections 
with  this  difference,  that  to  the  latter 
\V.  Smeaton  has  been  added  as  assayer. 
At  the  time  of  my  visit,  6th  October 
1903,  the  force  numbered  28  ;  but  this 
was   shortly  after   reduced  for   a  time. 

Underground  development  has  con- 
tinuiMl  .steadily  and  jjood  pro«rress  been 
made  in  opening  up  the  copper  deposit 
for  future  ease  lin  stoping.  The  shaft 
is  now  200  feet  deep,  an  increase  of  40 
feet.  A  uniform  incline  of  75  degrees 
N.  is  now  being  maintained  which  is 
taking  the  shaft  down  in  the  footwall 
rock  a  few  feet  back  of  the  ore,  the  dip 
of  which  is  too  irregular  to  follow. 
In  the  first  level.,  east  drift,  is  an  (over- 
hand stope  30  feet  long  by  30  feet  high 
by  8  feet  wide;  west  drift  40  feet,  with 
an  overhand  stope  20  feet  long  by  20 
feet  high  by  8  feet  wide.  These  two 
stopes  begin  just  beyond  pillars  left  on 
either  side  of  the  shaft — as  do  also  the 
stopes  in  the  lower  levels.  Second  level, 
west  drift,  52  feet,  with  at  20  feet  in 
an  upraise,  now  an  ore  chute,  to  the 
first  level,  and  around  its  foot  a  stope 
20  feet  long  by  20  feet  high  by  8  feet 
wide,  timbered  over  into  an  ore  pocket ; 


east  drift,  03  feet,  with  an  overhand 
stope  20  feet  long  by  5  feet  high  by  8 
feet  wide,  timbered  over.  Third  level; 
from  face  of  station  chamber,  the  drifts 
run  east  42  feet  and  west  36  feet. 
Fourth  level  (new),  depth  200  feet  ; 
north  crosscut  72  feet.  These  lower 
workings  were  allowed  to  fill  with  water 
to  the  3rd  level.  This  development 
work  consisting  of  drifts  and  stopes 
follows  as  closely  as  possible  the  foot- 
wall  of  the  ore  body,  the  remaining 
ore  nearly  all  lying  on  the  hanging 
wall  or  north  side.  The  ore  body  will 
average  probably  12  feet  in  width, 
judging  from  the  present  work,  through- 
out all  the  underground  workings.  It 
is  the  intention  to  continue  drifting 
on  the  various  levels  both  ways  to  open 
up"  more  ground  as  soon  as  arrange- 
ments are  settled  for  treatment  of  the 
ore. 

Kxcopt  for  the  lack  of  the  partition 
below  the  2nd  level,  the  workings  are 
in  good  condition.  It  was  instructed 
that  this  be  placed  in  as  soon  as  pos- 
sible. Hoisting  is  done  by  bucket  as 
before,  but  now  the  ore  is  dumped  di- 
rectlv  into  cars  to  be  trammed  to  the 
sorting  bins  and  tables.  Thence  it  is 
elevated  to  one  of  the  three  stock 
piles   of   coarse    firsts,   fine    seconds   nnd 
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drawn  to  this  neglect,  and  instructions 
were  given  to  immediately  timber  the 
shaft,  and  to  place  hanging  ladders 
temporarily  for  use  instead  of  the 
bucket.  From  the  south  side  of  the 
shaft  mouth  an  incline  chute  was  sunk 
to  the  tunnel  through  the  country  rock, 
and  all  ore  from  the  shaft  now  drops 
down  here  to  be  trammed  out  the  tun- 
nel to  the  dumps. 

Some  diamond  drilling  was  done 
during  the  summer,  but  not  pursued  to 
great  enough  extent  either  in  depth  or 
number  of  holes  to  give  much  informa- 
tion as  to  the  ore  tK>d7. 

In  the  last  Report  it  was  stated  that 
iron  had  been  found  at  places  across  a 
width  of  some  400  feet  of  the  slate 
formation.  It  appears  now  from  my 
recent  examination  when  the  snow  was 
off  the  ground  that  outside  of  a  central 
ore  body,  which  may  be  called  the  main 
or  important  occurrence  of  iron,  the 
other  outcroppings  consist  apparently 
of  narrow  lenses  or  bands  of  the  slate 
impregnated  with  iron,  or  of  quartz 
veins  running  with  the  formation  con- 
taining some  hematite.  The  tunnel 
workings  show  very  well  the  nature  of 
the  main  iron  body,  it  has  a  width  of 
about  60  feet  southwpst-northeast,  with 
the  same  strike  as  that  of  the  slate  for- 
mation, name  y  northwest-southeai^  and 
dips  with  it  at  about  60  degrees  S.  W. 
The  central  portion  contains  the  clean- 
est iron.  Outside  of  this  the  ore 
is  a  mixture  of  brecciated  slate  frag- 
ments and  iron-black  hematite,  occur- 
ring along  fairly  well  defined  iMinds  in 
rich  and  lean  portions.  The  ore  to 
the  northeast  is  bounded  somewhat 
sharply  by  the  barren  slate, 
while  on  the  southwest  side,  be- 
fore the  actual  disappearance  of 
the  iron,  quartz  lenses  and  ir- 
regular stringers  appear  in  increasing 
quantity,  gradually  excluding  the  hema- 
tite. Thi«  was  observed  to  be  the 
case  at  every  exposure — surface,  tunnel 
and  crosscut,  and  bottom  of  winze. 
The  shaft  has  been  sunk  entirely  in  the 
barren  rock,  the  ore  dipping  away  from 
it,  but  with  the  intention  of  cross-cut- 
ting southwest  to  it  from  the  bottom. 

The  stock  pile  of  ore  below  the  tun- 
nel mouth  contains  probably  1,500  tons, 
averaging,  according  to  the  manager, 
about  50  per  cent,  metallic  iron,  0.05  to 
0.25  per  cent,  of  sulphur,  and  traces  of 
phosphorus. 

i^'unher  instructions  were  given  to  re- 
place the  present  dynamite  magazine  by 
another  situated  at  a  safe  distance 
from  the  new  workings,  and  to  build 
and  use  a  suitable  powder  thawing 
house.  At  the  camp  an  offiee  lias  been 
built. 


'Locations  in  Aberdeen 

On  26th  October  1903  an  examination 
was  made  of  certain  locations  situated 
about  15  miles  north  of  Desbarats,  on 
which  diamond  drilling  was  in  progress 
to  test  a  body  of  specular  hematite  tra- 
versing these  locations.  The  work  was 
being  done  by  Mr.  E.  F.  Krelwitz  of 
Duluth,  Minn.,  who  held  options  on  the 
>S.  part  of  lot  11  and  the  N.  part  of  lot 
12  in  the  fourth  concession  of  Aberdeen 
township;  and  the  N.  parts  of  lots  1,  2 
and  3  in  the  fourth  concession  of  Aber- 
deen additional.  In  May  and  Jime  four 
men  were  engaged  in  prospecting  along 
the  surface  of  the  outcrop,  on  which 
a  number  of  shallow  test  pits  and  cross- 
cuts were  then  sunk.  About  the  middle 
of  September  diamond  drilling  com- 
menced, and  since  then  about  1,000  feet 
has  been  bored  in  a  number  of  holes  in 
the  one   locality. 

This  outcropping  of  iron  has  been 
known  for  a  number  of  years  (4),  and 
about  7  years  ago  a  line  for  a  branch 
railroad  was  located  into  it,  but  noth- 
ing important  in  the  way  of  mining  was 
done  until  this  year. 

The  sedimentary  rocks  of  the  Hur- 
onian  period,  consisting  here  of  quart- 
zites  from  white  to  pink,  and  from  red 
to  brown  in  color,  cover  a  belt  of  this 
country  from  south  of  the  0.  P.  K. 
track  to  a  short  distance  north  of  these 
iron  locations,  a  width  north  and  south 
of  probably  twenty  miles.  In  driving 
across  it  no  break  was  visible  in  any 
of  the  many  exposures,  until  within  a 
few  miles  of  these  locations,  where 
bands  of  slate  conglomerate  begin  to 
intersect  the  quartzites  at  wide  inter- 
vals, all  the  bands  rimning  roughly 
northwest-southeast.  On  one  of  these 
slate  areas,  which  underlies  a  fairly  deep 
valley  from  a  quarter  to  a  half  mile 
wide  between  hills  of  quartzite,  the  iron 
properties  have  been  located.  The 
slates  are  generally  finely  laminatei, 
grayish  black  in  color,  and  have  a 
course  of  northwest-southeast,  with  a 
dip  here  and  near  the  iron-bearing 
zone  of  about  50  degrees  S.W.  Their 
southwest  contact  with  the  quart- 
zites would  indicate  an  intrus- 
ive oriorin,  since  the  outer  edge 
of  the  latter  formation  is  intersected 
by  several  dikes  of  slate  from  a  few 
feet  to  30  or  40  feet  wide,  separated 
by  other  bands  of  about  the  same 
width  of  the  now  much  altered  quartz- 
ites. The  iron,  which  in  its  massive 
form  is  an  iron-black  and  bluish  com- 
pact columnar  hematite,  and  where  dis- 
seminated   a    bright    but   line    specular 

(4)  lUir,    Minos.    Vol.    X.,    p.    188. 
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variety,  occurs  in  these  several  detach- 
ed bands  of  quartzose  material.  Over 
a  length  of  more  than  100  feet  a  vein 
of  massive  iron  averaging  a  foot  in 
width  stands  up  u.D:>ve  the  surface  cling- 
ing to  the  southwest  wall  or  face  of  the 
bill,  the  other  wall  having  fallen  away. 
On  either  side  of  this  are  other  less 
continuous  bands,  pockets  and  stringers 
of  the  iron  intermixed  with  the  vein 
rock .  There  is  thus  a  maximum  width 
where  exposed  on  the  surface  of  about 
6  feet  of  merchantable  ore.  The  di- 
mensions of  the  ore  struck  in  depth  by 
the  diamond  drill  holes  had  not  at  that 
time  been  made  public,  although  1  was 
given  to  understand  the  iron  sliowa 
at  least  as  well  lower  down  as  on  the 
surface. 

A  microscopic  ^examination  of  a  thin 
section  of  this  vein-bearing  rock  was 
kindly  made  for  me  by  Dr.  A.  P. 
Coleman.  It  was  found  to  con- 
sist largely  of  quartz  "  with 
some  orthoclase  and  plagioclase, 
and  throughout  all  a  dirty-looking  ma- 
terial, probably  the  iron.  The  consti- 
tuent grains  are  more  or  less  rounded 
and  have  been  enlarged  by  secondary 
deposition  of  quartz,  etc.  There  ap- 
pears little  doubt  that  it  is  a  partially 
re-crystallized  arkose  or  quartzite.  Its 
relations  to  the  other  rocks — the  slate 


and  the  quartzite  or  arkose — carry  out 
this   belief. 

Word  was  received  from  Mr.  E.  F. 
Krehvitz  towards  the  end  of  the  year, 
accompanied  by  plans  showing  the  sec- 
tions of  the  four  diamond  drill  holes 
bored  for  him.  Holes  were  bored  from 
each  of  two  adjoining  points  where  the 
drill  was  set  up,  all  from  the  northeast 
side  of  the  ore  body,  and  pointed  at  an 
angle  into  the  hill  to  cross-cut  the  ore 
at  depth.  Iron  was  struck  in  three  of 
tho  holes  at  depths  of  150,  00  and  100 
feet  respectively.  The  fourth  hole,  ap- 
parently, was  hardly  deep  enough.  At 
the  above  depths  the  respectiive  widths 
of  the  ore  were  as  follows:  three  bands 
1  foot  wide  in  an  8-foot  width  of  the 
formation;  two  bands  2  feet  wide  sep- 
arated by  2  feet  of  quartzite;  and  10 
feet  in  one  band.  The  slate  on  one 
or  both  sides  of  the  iron-bearing  quart- 
zose rock  is  ferruginous  for  widths  of 
several  feet.  The  borings  also  struck 
bands  of  the  altered  quartzite  which 
do  not  outcrop  at  the  surface,  but  ap- 
pear to  be  cut  off  and  surrounded  by 
the  slate.  These  several  interbanded 
bodies  of  slate  and  altered  quartzite 
and  also  the  iron  ore  in  the  latter  dip 
about  vertical.  Mr.  Krelwitz  proposes 
to  continue  drilling  here  early  in  the 
coming   year. 


Copper  Mines 


Tip-Top  Mine 


The  owners  and  the  mdne  staff  re- 
main the  same  as  at  former  inspections 
with  this  difference,  that  to  the  latter 
W.  Smeaton  has  been  added  as  assayer. 
At  the  time  of  my  visit,  5th  October 
1903,  the  force  numbered  28  ;  but  this 
was  shortly  after  reduced  for  a  time. 

Underground  development  has  con- 
tinutMl  steadily  and  pood  projn'ess  been 
made  in  opening  up  the  copper  deposit 
for  future  ease  Sn  stoping.  The  shaft 
is  now  200  feet  deep,  an  increase  of  40 
feet.  A  uniform  incline  of  75  degrees 
N.  is  now  being  maintained  which  is 
taking  the  shaft  down  in  the  footwall 
rock  a  few  feet  back  of  the  ore,  the  dip 
of  which  is  too  irregular  to  follow. 
In  the  first  level.,  east  drift,  is  an  over- 
hand stope  30  feet  long  by  30  feet  high 
by  8  feet  wide;  west  drift  40  feet,  with 
an  overhand  stope  20  feet  long  by  20 
feet  high  by  .8  feet  wide.  These  two 
stopes  begin  just  beyond  pillars  left  on 
either  side  of  the  shaft — as  do  also  the 
stopes  in  the  lower  levels.  Second  level, 
west  drift,  52  feet,  with  at  20  feet  in 
an  upraise,  now  an  ore  chute,  to  the 
first  level,  and  around  its  foot  a  stope 
20  feet  long  by  20  feet  high  by  8  feet 
wide,  timbered  over  into  an  ore  pocket; 


east  drift,  03  feet,  with  an  overhand 
stope  20  feet  long  by  5  feet  high  by  8 
feet  wide,  timbered  over.  Third  level; 
from  face  of  station  chamber,  the  drifts 
run  east  42  feet  and  west  36  feet. 
Fourth  level  (new),  depth  200  feet  ; 
north  crosscut  72  feet.  These  lower 
workings  were  allowed  to  fill  with  water 
to  the  3rd  level.  This  development 
work  consisting  of  drifts  and  stopes 
follows  as  closely  as  possible  the  foot- 
wall  of  the  ore  body,  the  remaining 
ore  nearly  all  lying  on  the  hanging 
wall  or  north  side.  The  ore  body  will 
average  probably  12  feet  in  width, 
judging  from  the  present  work,  through- 
out all  the  underground  workings.  It 
Is  the  intention  to  continue  drifting 
on  the  various  levels  both  ways  to  open 
up  more  ground  as  soon  as  arrange- 
ments are  settled  for  treatment  of  the 
ore. 

Except  for  the  lack  of  the  partition 
below  the  2nd  level,  the  workings  are 
in  good  condition.  It  was  instructed 
that  this  be  placed  in  as  soon  as  pos- 
sible. Hoisting  is  done  by  bucket  as 
before,  but  now  the  ore  is  dumped  di- 
rectly into  cars  to  be  trammed  to  the 
sorting  bins  and  tables.  Thence  it  is 
elevated  to  one  of  the  three  stock 
piles   of   coarse    firsts,   fine   seconds   and 
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coarse  thirds,  the  average  copper  con- 
tent' of  which  is  about  8  per  cent.  About 
4,000  tons  of  this  ore  was  raised  from 
development  work  during  the  past  year. 

An  interesting  find  was  made  in  the 
way  of  a  new  mineral  in  the  ore  while 
driving  the  upraise  from  the  2nd  to 
the  1st  level  on  the  west  side  of  the 
shaft.  It  was  noticed  first  as  minute 
steel-gray  crystals  disseminated  through 
the  mixture  of  iron  and  copper  pyrites, 
from  which  it  is  with  difficulty  dis- 
tinguishable. After  sorting  out  the 
ore  containing  it  and  sampling  the  20 
tons  or  so  obtained,  assays  gave  about 
2  per  cent,  cobalt  in  addition  to  the 
copper. 

At  the  mine  an  assay  office  has  been 
built  and  equipped  for  the  use  of  both 
this  and  the  A  L  282  gold  mine.  The 
small  air-compressor  lias  been  replaced 
by  a  6-drill  Ingersoll  compressor,  and 
a  35-h.p.  locomolive  type  boiler  added 
to  the  former  one.  At  the  camp  on 
the  lake  shore  another  large  log  build- 
ing for  offices  and  sleeping  Tooms,  to- 
gether with  several  more  private  houses, 
has  been  recently  added. 

Inatructions  for  safer  practices  in 
dealing  with  and  thawing  the  dynamite 
after  removal  from  the  magazine  were 
necessary. 

Pattison  Prospect 

This  recently  opened  copper  prospect 
on  mining  location  R  700  of  46  acres  is 
situated  about  two  and  one-half  miles 
south  of  the  136  mile-post  west  of  Port 
Arthur  on  the  C.  N.  Ry.,  on  the  south 
shore  of  a  small  lake.  It  is  owned  by 
Martin  Pattison  and  associates  of  Su- 
perior, Wis.,  and  has  been  under  de- 
velopment by  them  most  of  this  season 
with  a  f orce"^  of  10  men.  The  total  hold- 
ings of  these  parties  in  the  vicinity  ag- 
gregate 200  acres.  Besides  giving  the 
above  information,  Mr.  R.  M.  Pattison 
states  that  the  development  work  has 
consisted  in  sinking  a  50-foot  shaft  and 
in  doing  a  good  deal  of  surface  strip- 
ping. The  copper  occurs  as  chalcopyrite 
impregnating  a  green  eruptive  rock. 

Two  camp  buildings  have  been  erected, 
and  a  shaft  head  frame  and  blacksmith 
shop  put  up. 

Black  Bay  Mining:  G> 

Owing  to  the  out  of  the  way  situation 
of  the  mine  belonging  to  this  company 
a  visit  could  not  be  made  on  the  oc- 
casion of  my  tour  of  inspection;  but 
on  5th  October  1903,  I  obtained  the  fol- 
lowing information  from  the  superin- 
tendent, Martin  Sorcnscn:  The  offices 
of  the  above  company  are  at  Fort  Wil- 
liam, Ont..  and  Willmar,  Minn.,  and  tlic 


secretary  is  M.  G.  Riggs.  At  present 
only  four  men  are  employed.  The  min- 
ing locations  consist  of  McA  217  of  75 
acres  and  £  S  106  of  171  acres,  situa- 
ated  on  the  southwest  shore  of  ^the 
Black  bay  peninsula  and  southeast  of 
Pearl  River  station,  C.  P.  R.  A  shaft 
has  been  sunk  119  feet  deep,  vertical,  and 
7  by  10  feet  in  size.  First  level,  depth 
85  feet;  west  drift  30  feet  and  now  driv- 
ing. The  rocks  passed  through  consist 
of  amygdaloids  to  112  feet  depth  and 
after  that  sandstone.  Not  a  great  deal 
of  copper  has  so  far  been  foiind  in 
the  shaft  workings,  and  it  is  now  pro- 
posed to  continue  explorations  by  dia- 
mond drill. 

The  surface  plant  comprises  boarding 
and  bunk  house  and  office.  All  mining 
has  been  done  by  hand  drilling  so  far. 

The  company  own  a  35-foot  steam  tug 
which  plies  between  Fort  William  and 
the  mine. 

Massey  Station  Mine 

r 

The  road  bed  for  the  line  from  the 
(J.  P.  R.  tracks  has  been  completely 
graded  in  to  the  mine  3  miles  from 
Massey  IStation,  but  rail  laying  has  been 
deferred  until  the  spring. 

With  the  steady  progress  in  mine  de- 
velopment the  shaft  has  reached  the 
depth  of  550  feet,  an  increase  of  220 
feet,  maintaining  fairly  closely  the  in- 
itial incline  of  87  degrees  N.  The  first, 
second  and  third  levels  have  not  chang- 
ed. Fourth  level;  east  drift  133  feet 
with  a  crosscut  25  feet  south  at  face; 
west  drift  226  feet.  Fifth  level  (new), 
depth  365  feet;  the  station  chamber  is 
cut  and  drifts  run  12  feet  east  and  west. 
i:>ixth  level,  depth  450  feet;  station 
chamber  cut  and  drifts  started  only. 
Seventh  level,  depth  530  feet  with  no 
drifting  yet.  Work  is  now  confined  to 
sinking  and  to  driving  the  fourth  level 
w'est  so  that  when  far  enough  west  an 
upraise  to  the  surface  can  be  quickly 
made.  A  second  outlet  such  as  this 
will  be  imperative  before  stoping  can 
commence,  both  as  a  means  of  proper 
and  adequate  ventilation  and  for  an 
auxiliary  ladderway. 

The  timbering  in  the  shaft  has  been 
allowed  to  get  too  far  behind  the  sink- 
ing, and  instructions  for  its  completion 
were  given  to  the  superintendent. 

In  the  remodelled  surface  buildings 
about  the  shaft  there  .  are  now  two 
hoist  engines,  the  old  one  and  a  new 
Lidgerwood  link-motion  single  drum 
lioist   of   about   '20-h.p.    capacity. 

At  the  camp  a  residence  for  the  su- 
perintendent and  a  number  of  other 
private  dwellinjrs  have  been  erected. 
A  short  distance  south  of  the  mine 
Ijuildinffs  stands  the  now  powder  thaw- 
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ing  house  heated  by  steam   from     the 
boiler  room. 

'  The  ore  body  maintains  the  same 
characteristics  in  the  bottom  levels  a« 
above,  and  is  of  about  the  same  width 
and  richness  in  copper.  The, ore  occurs 
in  a  series  of  more  or  less  overlapping 
and  succeeding  lenses,  which  accounts 
for  the  local  crookedness  of  the  drifts, 
though  these  in  the  main  continue  along 
the  same  line.  Crosscutting  at  the  end 
of  each  lens  discloses  the  next  not  far 
removed,  about  10  fe^  or  so  to  one  and 
the  same  aide  each  time.  The  ore-bear- 
ing rock  is  slate,  a  description  of  which 
and  of  the  ore  body  generally  will  be 
found  in  previous  Reports  of  the  Bureau 
of  Mines. 

Under   superintendent  Jos.   Errington 
a  force  of  35  men  is  employed. 

Hermina  Mine 

This  property  includes  portions  of  sev- 
eral lots  near  the  western  boundary  of 
Salter  township,  Algoma  District,  Mie 
mine  workings  being  reached  by  a  6- 
mile  road  west  of  Massey  Station  and 
past  the  Massey  Station  mine.  The  op- 
erators have  recently  become  incor- 
porated under  the  laws  of  Ontario  as 
the  Hermina  Mining  Ck)mpany,  I^im- 
ited,  with  offices  at  Sault  Ste.  Marie, 
Ont.,  and  Calumet,  Michigan,  and  with 
a  capitalization  of  $500,000  in  shares  of 
$5  each.  The  president  is  James  Her- 
man, secretary  Peter  Primeau,  treas- 
urer W.  B.  Anderson  and  mine  manager 
R.  H.  Macdonald.  The  employees  num- 
ber 14. 

A  two-mile  extension  to  the  ma«n 
wagon  road  from  Massey  Station  h^a 
just  been  cut  out  by  the  company  to 
their  workings.  For  a  camp  several  old 
lumber  shanties  on  the  property  have 
been  made  use  of  by  renovating  and  en- 
larging. They  consist  of  office,  boarding 
and  bunk  houses  and  stable,  and  aro 
situated  near  the  centre  of  the  prop- 
erty. For  the  storing  and  handling  of 
powder  it  was  advised  that  a  magazine 
be  erected  and  a  proper  thawing  ap- 
paratus and  house  provided  at  once. 

Since  the  commencement  of  work  by 
the  present  owners  in  the  summer 
months  of  1003,  all  the  mining  done  haa 
been  of  an  exploratory  nature,  and  con- 
fined to  the  surface,  with  the  exception 
of  one  vertical  shaft  which  is  30  feet 
deep.  A  large  number  of  test  pits  and 
crosscirts  were  examined  at  widely  scat- 
tered points. 

The  locations  cover  an  area  of  trap 
intrusions  in  granite,  the  two  in  con- 
tact with  the  light-colored  quartzites 
of  this  area  on  the  south,  and  on  the 
north  with  the  unbroken  pink  pranite 
countrv.     The    latter    formation    is     a 


hornblende  granite,  the     hornblende   in 
very  small  percentage  and  altered  more 
or  less  to  chlorite.    The  trap  is  a  com- 
pact  dark  green   to    black    rock,   com- 
posed  largely     of  homblenae.     It   tra- 
verses the  granite  in  roughly     parallel 
dikes    striking  from  east  and  west  to 
southeast   and   northwest,   with   widths 
of  a  foot  or  so,  to  over  100  feet.  Over 
the  locations  a  number  of  quartz  veins 
carying  chalcopyrite    in  varying  amounts 
have  been  found,  in  all  but  one  instance 
lying  embedded  in  these  trap  intrusions 
with  the  same  strike.     This  one  case  is 
in    the   2-foot   vein    at    the    shaft.       It 
traverses  the  granite  as  a  fissure  vein, 
but  is  intersected  and  disturbed  by  a 
narrow  dike  of  the  trap,  which  indicates 
that  these  veins  in  the  granite  belong 
to  an  earlier  period  than  those  in     the 
trap.  The  origin  of  the  latter  was  prob- 
ably due  to  a  metamorphic  disturbance 
which  faulted  and  sheared  the  less  re- 
sistant trap,  leaving  fissures  or  altered 
band^   along  which  the  quartz  and  base 
metals  were  deposited.    These  veins  are 
composed  of  quartz,  and  more  or     less 
altered  trap,  interbanded,  one  of  them 
at  the  northeast  boundary  of  the  prop- 
erty,  averaging     probably     25    feet    in 
width    in  a  length  of  600  feet,  in  which 
it  outcrops  at  frequent  intervals.  Chal- 
copyrite   ocucrs  in  it  in  most  places,  but 
only  in  the  recent  crosscut  at  its  south- 
east exposure  does  this  approach  a  mer- 
chantable percentage  in  the  surface  show- 
ings.   Beyond  the  boundary  line  on  the 
next  lot  the  vein  was  explored  by  shafts 
and    surface    work     a    few    years   ago 
by  the  Nickel-Copper  Company   of  On- 
tario, Limited,   at  a  point  where     the 
quartz     is   over   40   feet     wide.       The 
work,  however,  produced  a  rock  dump 
very  low  in  copper. 

The  other  veins,  one  of  which  is  now 
imder  development  at  the  southeast  end 
of  the  lots,  are  smaller,  ranging  from 
1  foot  to  3  feet  in  width. 

Rising:  Sun  Mine 

On  lot  9  in  the  second  concession  of 
Morin  township  anjd  at  24  miles  by 
road  north  of  Bruce  Mines,  C.P.R.,  a 
shaft  is  being  sunk  on  a  copper  prospect 
by  T.  P.  McXulty,  contractor,  and  five 
men,  for  W.  F.  Ashton,  manager  of  the 
Copper  Queen  mine,  five  miles  farther 
north,  and  representative  of  some  capi- 
talists of  Calumet,  Mich.,  who  have  pur- 
chased the  property. 

Operations  commenced  in  the  first 
week  of  August,  my  visit  of  inspection 
being   in  the  following  October.   1903. 

A  branch  road  about  ono-third  mile 
long  had  boon  cut  in  to  the  workings. 
One  log  building  composes  the  camp.  At 
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the  shaft  a  12-h.p.  vertical  boiler  and  a 
duplex  cylinder  single  drum  hoiat  have 
been  installed,  but  without  housing  asi 
yet.  The  drum  of  the  hoist,  and  also 
the  sheave  on  the  head  frame  are  much 
too  small  for  the  1-inch  steel  rope  used 
in    hoisting    the    bucket. 

The  shaft  is  53  feet  deep,  vertical, 
and  5  by  7  feet  in  size  with  a  short  col- 
lar but  no  other  timbering.  It  liea 
in  one  of  the  wide  eruptions  of  trap 
found  cutting  through  the  outer  fringe 
of  the  granite  formation  to  the  north, 
the  trap  consisting  of  the  typical  brecci- 
cated  greenstone  which  forms  a  most 
persistent  belt  east  and  west  between 
the  Laurentian  on  the  north  and  the 
rest  of  the  Huronian  rocks  to  the  south 
to  Lake  Huron.  The  included  rock  in 
the  greenstone  which  gives  it  this  brec- 
ciated  appearance  consists  of  pink  gran- 
ite in  all  sizes  from  fragments  to  boul- 
ders of  many  tons  weight  picked  up 
during  the  original  ejection  of  the  trap. 
The  granite  consists  chiefly  of  quartz 
and  pink  feldspar,  the  hornblende  and 
chlorite  contents  forming  but  a  very 
small  percentage  of  the  whole  and  be- 
ing   often   entirely   absent. 

The  shaft  explores  a  vein  of  inter- 
mixed quartz,  calcite  and  brecciated 
fragments  of  the  pink  granite  and  green 
trap.  Only  a  very  small  amount  of 
ohalcopyrite  was  visible  to  the  present 
depth,  and  owing  to  the  heavy  covering 
of  drift  fiu-thcr  exploration  in  the  vicin- 
ity was  precluded. 

The  contract  calls  for  a  100-foot  shaft, 
so  that  work  will  continue  until  this 
depth  is  reached.  Later  a  more  perman- 
ent camp  may  be  erected. 

Copper  Queen  Mine 

At  the  commencement  of  work  here  by 
the  Co]  per  Queen  Mining  Company,  Lim- 
ited, nearly  two  years  ago,  the  (iovern- 
ment  road  north  from  Bruce  Mines  and 
past  the  Rock  Lake  mine  was  continued 
four  miles  farther  north  up  to  this  mine, 
amongst  the  high  hills.  J  he  distance 
from  Bruce  .Mines  is  about  30  miles,  and 
from  Rock  Lake  17  miles.  The  property 
comprises  about  !)60  acres  of  mining 
lands  in  Morin  tow  u;  hip.  Algoma  Dis- 
trict, made  up  ao  fclluwfc  :  South  half 
of  north  half  and  nritb  half  of  south 
half  of  lot  ,3,  101  ^h  half  of  lot  4  and 
north  quarter  of  lots  6,  6,  7  and  8,  all 
in  the  fourth  concession,  ajid  the  soutli 
quarter  of  lots  5,  6,  7  and  8,  in  the  fifth 
concession,  and  the  south  quarter  of  lots 
5,  6.  7  and  8  in  the  fifth  concession. 
The  locations  lie  between  the  Tliessalon 
river  on  the  west  and  Sheldon  lake  on 
the  east. 


Mining  is  progressing  under  the  mau- 
ugement  of  W.  F.  Ashton,  with  Angus 
Macdonald  as  resident  foreman,  and  a 
force  at  date  of  inspection,  22nd  Octo- 
ber,  1903,   of   7   men. 

No.  1  shaft  is  140  feet  deep,  inclining 
80  degrees  N.  for  the  first  80  feel, 
and  vertical  for  the  remainder.  J^j»vn 
the  side  of  the  hill  on  which  this 
shaft  was  sunk  a  tuhnel  was  run  in  west 
in  length  135  feet,  connecting  at  its 
face  with  the  shaft  at  80  leet  depth 
therein.  At  115  feet  in  the  tunnel  a 
cross-cut  runs  30  feet  north.  This 
working  is  closed   for  the   present. 

No.  2  shaft,  situated  about  1,500  feet 
west  of  No.  1  shaft,  is  86  feet  deep,  ver- 
tical, and  6  by  9  feet  in  size,  and  now 
sinking,  this  being  the  only  working 
place  at  present.  There  is  on  open  head 
trame  over  this  shaft  20  feet  high  to 
the  2-foot  sheave.  The  shaft  collar  ex- 
tends to  only  15  feet  depth,  without 
timbering  or  ladders  below,  the  men  en* 
tering  and  leaving  the  mine  by  the 
bucket.  This  practice  is  strictly  forbid- 
den by  the  Mines  Act,  as  the  foreman 
and  miners  here  are  aware.  Instruc- 
tions covering  these  points  were  given 
at  the  time. 

A  number  of  test  pits  were  sunk  and 
the  surface  stripped  at  several  places 
between  the  two  shafts  on  the  various 
showings  of  copper-bearing  veins. 

The  power  plant  is  at  No.  2  shaft  in 
the  one  building  comprising  a  54-h.p.  lo- 
comotive type  boiler;  a  6-drill  IngersoU 
air  compressor;  a  30-h.£.  duplex  cylinder 
link  motion  single  drun^  hoist  engine 
winding  %-inch  steel  rope,  and  the  buck- 
et in  the  nbaft,  anil  puinpe.  On  the 
shore  of  Shelden  Like  750  feet  to  the 
north  a  small  j-uniping  plant  operated 
by  eonipressed  air  supplies  tl.e  boiler 
and  eanip  with  water.  The  oanii)  adjoins 
to  the  east,  consisting  of  boarding  and 
bunk  houses,  oflicc,  warehouse,  stable, 
blacksmith  shop,  etc. 

Instructions  were  found  neeessarv  to 
provide  for  the  safe  storing  and  hand- 
ling of  the  dynamite. 

The  veins  under  development  lie  along 
the  south  contact  of  an  eruption  of  trap 
with  the  granite  of  this  area.  (See  geo- 
logy of  Rising  Sun  mine,  page  80).  The 
trap  extends  north  for  a  width  of  at 
least  400  feet,  while  to  the  south  the 
granite  continues  without  further  inter- 
ruption apparently,  for  nearly  a  mile, 
when  another  dike  of  trap  is  seen.  This 
latter  rock  is  the  brecciated  greenstone 
of  the  district,  an<l  the  granite  is  pink 
and  low  in  its  hornblende  constituent. 
By  a  later  disturbance  the  greenstone 
dike  was  fissured  along  several  parallel 
lines  for  a  width  of  oO  feet  from  the 
granite  contact,  and  in  this  area  lie  the 
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Copper  Queen  veins  composed  of  inter- 
mixed quartz,  and  breccia  ted  greenstone 
carrying  a  small  percentage  of  chalcopy- 
rite.    Considerable  coarse  specular  hema- 
tite is  intimately  associated  with  most 
of  the  chalcopyrite,  small  nodules  of  the 
the  latter  being  surrounded  by  the  for- 
mer.    At   the   No.    1    shaft   and   tunnel 
workings   the   quartz   vein   explored     is 
nearly  clean  of  other  rock  matter,  and 
has  a  width  at  the  crosscut  at  115  f'^'^t 
in   the   tunnel    of  20   feet.        It   carries 
only  a  very  small  amount  of  chalcopy- 
rite    except   in   the   few   cases   of   local, 
enrichment.     Although  the  several  par- 
allel  veins  above   mentioned  are  separ- 
ated by  apparently  barren  bands  of  trap, 
the  whole  width  of  50  feet  or  so  north 
of    the    granite    is    considered    as      vein 
matter.      Xo.  2  shaft  was  started  down 
vertically   through   the   trap  at   a  sliort 
distance  north  oif  the  outside  deposit  of 
quartz  with  the  intention  of  intersecting 
the  vein  lower  down.      This  is  a  doubt- 
ful policy  to  adopt  in  the  initial  develop- 
ment  of  a    prospect  where   every     foot 
sunk  should  be  made  to  open  up     and 
define   vein  matter. 

Ranson  Mine 

This  is  now  reached  by  a  10-mile  wag- 
on road  recently  completed  by  the  com- 
pany in  conjunction  with  the  Taylor, 
Copper  Mining  Company,  whose  mine  it 
also  serves.  The  road  runs  southeast- 
erly from  Dam  Creek  siding,  Algoma 
Central  Railway.  The  force  at  present 
numbers  11,  under  superintendent  J.  C- 
Bums. 

The  underground  development  to  date 
is  as  follows  :  Xo.  1  shaft,  on  the  south- 
east quarter  of  lot  12  in  the  fifth  con- 
cession of  Chesley  toA^Tiship  is  213  feet 
deep,  inclined  65  degrees  X.,  and  7  by 
12  feet  in  size.  The  first  level  is  now 
being  opened  at  200  feet  deep.  The  shaft 
is  well  timbered  with  square  frames  sup- 
porting the  pole  skids  for  the  bucket, 
the  partition  between  the  two  compart- 
ments, and  the  ladderway.  The  power 
house  adjoins  the  shaft  house  contain- 
ing the  same  mining  plant  as  enumer- 
ated in  the  last  report. 

Xo.  2  shaft  lies  about  one  mile  west 
of  No.  1  shaft,  in  depth  75  feet,  inclin- 
ing about  55  degrees  X.  This  is  sup- 
posed from  the  outcroppings  between  to 
be  on  the  same  bands  of  quartz  in  the 
trap  as  Xo.  1  shaft.  Work  was  suspend- 
ed here,  however,  about  a  year  ago.  Xo. 
3  shaft  is  about  a  mile  southwest  of 
No.  1  shaft  and  near  the  old  original 
camp.  It  was  sunk  47  feet  deep  and 
then  closed. 

Tlie  camp  has  been  added  to  by  sev- 
eral small  log  buildings.    Some  instruc- 
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tions  for  the  safe  handling  of  dynamite^ 
were  necessary. 

The  No.  1  shaft  follows  down  a  vein 
of  quartz  which  at  the  surface  is  6  or 
7  feet  wide,  but  which  gradually  nar- 
rows until  at  about  60  feet  depth  it  is 
replaced  by  narrow  quartz  stringers 
running  iregularly  through  the  trap. 
This  state  continues  to  the  bottom,  the 
quartz  content  being  quite  small.  A 
fair  percentage  of  chalcopyrito  occurred 
near  the  surface,  judging  from  the  ore* 
on  the  dump,  but  in  the  lower  part  of 
the  workings  it  has  nearly  disappeared. 
This  vein  Ties  in  and  parallel  with  a 
dike  about  100  feet  wide  of  brecci- 
ated  greenstone,  in  pink  hornblende) 
granite.  The  brecciated  inclusions  in  the 
trap  consist  of  fragments  of  the  adjoin- 
ing granite  ranging  in  size  from  pebbles 
to  immense  boulders,  one  of  which  more 
than  fills  the  shaft.  After  considerable 
squeezing  this  dike  was  evidently  at- 
tacked by  aqueous  solutions  which  de- 
posited the  quartz  and  the  sulphides  to 
form  the  present  veins  and  stringers. 
Both  trap  dike  and  quartz  vein  strike 
west  20  degrees  N.E.,  20  degrees  S.,  and 
dip  at  about  65  degrees  to  the  N.E.  The 
disturbed  area  in  which  quartz  occurs 
measures  about  50  feet  across,  and  all 
of  this  is  considered  to  be  copper-bear- 
ing. No  development  yet  undertaken 
has  been  done  for  the  purpose  of  prov- 
ing this. 

Bruce  Mines 

There  is  little  of  change  to  note  with 
regard  to  this  property.  The  same  force 
of  20  men  and  sometimes  more  is  re- 
tained keeping  the  workings  pumped  out 
and  in  shape  both  above  and  below 
ground  for  a  resumption  of  mining  on 
short  notice.  From  the  manager,  Mr. 
Louis  Abrahams,  I  learn  that  some  in- 
termittent drifting  has  progressed  on  the 
362-foot  level  from  No.  4  shaft  and  on 
the  382-foot  level  from  No.  2  shaft,  the 
intention  being  to  connect  these  two, 
which  are  pointing  one  towards  the 
other.  Xo  rock  has,  however,  been 
hoisted.  The  shipments  from  the  old 
dumps  of  tailings  still  continue  to  the 
smelters  in  tlie  nickel-copper  camps 
about  Sudbury  from  which  suflicient 
profit  arises  to  maintain  the  present 
force  at  the  mine. 

Rock  Lake  Mine 

All  operations  were  supended  here  in 
July  1003.  It  appears  that  the  com- 
pany is  short  of  money  or  at  any  rate 
tired  of  putting  more  up  with  little  re- 
turn. If  more  judgment  liad  been  exer- 
cised in  the  initial  development  the  mine 
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might  be  in  steady  aperation  to-day. 
The  company,  however,  adopted  the  pol- 
icy of  expending  large  sums  on  sur- 
face works,  including  a  SOO-ton  concen- 
trator, before  ascertaining  by  under- 
ground development  whether  or  not  thei 
ore  body  required  or  warranted  it.  II 
mining  had  even  then  continued  steadily 
in  advance  of  the  stoping,  instead  of 
allowing  the  small  amount  of  ore  in 
Bight  to  be  exhausted,  the  property 
might  now  oflfer  a  more  tempting  mining 
Venture  than  it  is.  As  it  is,  practically 
nothing  is  known  of  the  vein  below  the 
second  of  200-foot  level, foralthough the 
shaft  reaches  a  depth  of  400  feet  it  was 
sunk  vertically  through  country  rock, 
the  vein  dipping  away  to  ine  southwest, 
and  almost  no  drifting  was  done  on 
these  lower  levels. 

From  the  company's  solicitor  in  Sault 
Ste.  Marie,  Ont.,  I  learn  that  the  prop- 
erty is  now  for  sale,  or  lease  under  some 
form  of  working  option.  Before  any 
further  attempt  at  milling  and  concen- 
tration is  made  the  ore  body  should  be 
thoroughly  explored  and  developed  suffi- 
ciently in  advance  of  the  ore  blocked 
out  to  insure  a  steady  supply  when 
stoping  begins  again. 

Taylor  Mine 

This  mine  was  not  inspected  last  year 
since  all  work  therein  was  suspended  in 
August.  From  Mr.  R.  H.  Taylor,  one 
of  the  directors  of  the  company,  I  learn 
that  the  shaft  reached  a  depth  of  112 
feet  with  at  the  50-foot  level  drifts  25 
feet  with,  at  i^e  50-foot  level,  drifts  25 
that  the  company  have  not  money, 
enough  to  continue  development  for  the 
present.  Three  men  are  getting  out  a 
supply  of  cordwood  and  looking  after 
the  plant. 


Superior  Mine 

Under  the  same  management  as  at 
last  inspection  mining  development  has 
progressed  steadily  to  the  date  of  in- 
spection 10th  October  1903,  with  at  pre- 
sent a  force  of  24. 

Shafts  Nos.  1  and  4  remain  unchanged. 
No.  2  shaft  was  sunk  to  130  feet  depth 
(an  increase  of  40  feet)  and  then  tem- 
porarily closed.  No.  3  shaft,  depth  115 
feet  (10  feet  increase).  The  second  level 
crosscut  was  continued  southwest  to  & 
length  of  70  feet.  No.  5  shaft,  100  feet 
deep  (75  feet  increase),  with  drifts  from 
the  bottom  15  feet  northwest  and  15 
feet  southeast,  and  a  12-foot  crosscut. 
Work  has  been  suspended  here  also.  This 
shaft  lies  450  feet  northwest  of  No.  ^ 
shaft,  the  most  southeasterly  working. 
No.  6  shaft,  1,100  feet  northwest  of  No. 
3  shaft  or  650  feet  northwest  of  No.  5 
shaft,  is  190  feet  deep  (175  feet  in- 
crease), with  the  first  level  now  starting 
at  100  feet  depth. 

All  development  is  at  present  confined 
to  No.  6  shaft.  This  has  struck  a  very 
rich  shoot  of  copper  in  the  quartz  vein, 
the  chalcopyrite  content  continuing  in 
its  richness  to  the  bottom.  The  sul- 
phides in  No.  5  shaft  gradually  dimin- 
ished until  at  the  bottom,  with  nothing 
of  commercial  quantity  left,  it  was 
thought  advisable  to  change  the  point 
of  development  to  No.  6  shaft.  At  the 
latter  a  substantial  head  frame  has  been 
erected  and  boarded  in,  and  a  few  feet 
north  a  hoist  shed  built  from  where  the 
hoist  formerly  in  the  engine  house  oper- 
ates the  bucket  in  this  shaft.  A  dry- 
house  and  a  blacksmith  shop  were  also 
added.  The  hoist  runs  by  compressed 
air  from  the  power  house. 

Instructions  were  necessary  forbidding 
riding  in  the  bucket  and  looking  to  the 
safer    handling    of   the    dynamite. 


Nickel  Copper  Mines 


For  various  causes  only  a  few  of  the 
nickel-copper  mines  have  produced  any 
ore  this  year,  and  none  of  them  con- 
tinuously. The  Victoria  mine  is  still 
closed,  although  the  same  company  have 
been  developing  and  raising  ore  from 
another  property.  The  smelter  at  Vic- 
toria has,  however,  run  most  of  the  year 
in  order  to  clean  up  all  remaining  ore 
on  the  roast  heaps.  At  the  Copper  Cliflf 
camp  mining  has  been  until  late  this 
fall  intermittent,  and  in  progress  at 
hut  two   or   three  of  the  mines  of  the 


Canadian  Copper  Company,  while  certain 
radical  changes  in  the  methods  and  in 
mining  and  smelting  plant  might  be  the 
better  put  under  way,  and  in  order  that 
the  underground  explorations,  by  dia- 
mond-drill principally,  mentioned  in  my 
last  report,  might  be  completed.  The 
mines  of  the  Lake  Superior  Power  Com- 
pany (Gertrude  and  Elsie)  have  been 
closed  since  the  failure  of  this  and  its 
parent  corporation,  the  Consolidated 
r^ke  Superior  Company,  to  meet  ob- 
ligations last  spring. 
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Gmadian  G>p|>er  G>mpany 

As  stated  above,  only  a  limited 
amount  of  ore  has  been  raised  this  year 
up  to  this  date  of  my  inspection,  No- 
vember 1903,  and  most  of  that  came; 
from  the  Creighton  mine,  sufficing,  with 
the  reduced  smelter  output,  to  keep  the 
roast  yards  well  stocked.  The  work 
of  exploration  of  the  different  ore 
bodies  outlined  in  my  last  report  has 
been  carried  as  far  as  intended  for  the; 
present,  and  as  a  result  all  of  the 
mines  that  are  to  be  worked  in  the  near 
future  put  in  a  state  of  I'eadiness.  Also 
the  proposed  consolidation  of  smelting 
and  allied  operations  at  one  point  has 
been  rapidly  proceeded  with.  The  build- 
ing for  the  new  smelter  plant  is  nearJy 
completed  and  other  changes  in  the 
surface  arrangements,  in  the  railroads, 
roast  yards,  power  plants,  etc.,  havej 
gone  on  concurrently,  so  that  this  win- 
ter the  plant  can  be  installed  for  the; 
most  part  without  hindrance  from  the 
weather. 

The  old  original    or  east    smelter  has 
been  dismantled  and  all  plant  removed. 
At  the  west  smelter   no  alterations  of 
account'  have    taken    place,    since    with 
the    completion   of   the   new   plant    this 
one   will  also  be  abandoned.     It  is  be- 
ing   maintained,    however,    as    formerly, 
and  a  number  of  the  furnaces  are  kept 
in  constant  blast.   Certain  satisfactory  i  e- 
sults  have  been  recently  obtained  in  the 
course  of  the  continued    experimentation 
with  the  furnaces,  according  to  the   super- 
intendent, these  being  an  increase  in  ca- 
pacity  of  these   nominally   100-ton   fur- 
naces to  about  250  tons,  namely,  by  in- 
creasing the  pressure  of  the  cold  blast 
(from    10  oz.  to  about   16   oz.)    At   thQ 
same   time    the  grade   of   the   matte   is 
said  to  have  risen  from  the  former  con- 
tent of  30  per  cent,  nickel  and  copper 
to  35   per  cent.     The  experiments  witli 
these  water-jacketed  furnaces  in  pyritic 
smelting    using  hot  blast   (mentioned  in 
my    last    report)    continued    until    suffi- 
ciently definite  conclusions  were  arrived 
at,    which,    Mr.    Baird    states,    are    pro- 
mising   enough    of    ultimate    success    to 
have   warranted    consideration    of    them 
in  the  design  of  the  new  furnaces,  and 
the   arrangement   of   the   plant  for   the 
furtherance  of  the  pyritic  process  there- 
in later  on.    While  the  stove  for  heating 
the  blast  worked  well,  its  capacity  was 
insufficient   for    the   furnaces;    and    also 
the  area  or  cross  section  of  the  furnace 
above  the   tuyeres  was  too  large  to  ef  foot 
the  requisite  oxidation.     The    boshes  of 
the  new  furnaces   will   be    designed     to 
provide  for  this  important  detail. 

The  new  smelter  site  lies  in  a    direct 
line    between    the    two    former    smelter 


plants,  at  about  1,600  feet  southeast  of 
the  west  smelter,  and  3,2(X)  feet  north- 
west of  the  east  one,  and  on  a  clay 
and  rock  elevation  above  and  facing  the 
extensive  clay  flat  to  the  south  and 
southwest.  From  the  bottom  or  con- 
verter-room floor  of  the  smelter  build- 
ing, the  drop  to  the  level  of  this  flat 
will  be  about  20  feet,  which  is  consid- 
ered ample  for  the  discharge  and  dump- 
ing of  slag  from  both  the  converter  and< 
the  blast  furnaces  higher  up.  In  placing 
the  foundations  for  the  various  struc- 
tures a  great  deal  of  excavation  both 
in  the  clay  soil  and  in  the  solid  rock 
was  necessary  and  also  considerable 
filling.  Stone  and  brick  have  been  uswj 
for  the  walls  w^hile  ajl  interior  framing 
and  fitting  will  be  of  iron  and  steel.  A 
full  description  of  the  new  plant  will, 
however,  be  deferred  until  its  comple- 
tion. Suffice  it  to  say,  that  there  will 
be  only  two  blast  furnaces,  each  of 
550  tons  daily  capacity,  water- jacketed, 
17  feet  high  and  50  by  204  inches  at 
tuyeres,  and  70  by  204  inches  at  the  top, 
to  use  cold  blast' at  about  40  oz.  pres- 
sure; and  a  number  of  bessemer  convert- 
ers, to  take  the  matte  in  the  molten 
state  direct  from  the  settling  wells.  The 
standard  guage  track  has  been  laid  from 
the  main  or  No.  3  roast  yard, 
which  lies  to  the  north  about 
half  a  mile,  around  to  and  over 
the  ore  bins  at  the  smelter  at  a  6  per 
cent,  up  grade,  while  from  the  tracks  in 
the  flat  below  and  to  the  southwest  an- 
other branch  line  nms  in.  On  the  3ast 
side  of  the  smelter  building  stands  the 
new  power  house,  to  contain  all  acces- 
sory machinery  for  the  smelter  plant 
and  the  electric  generators  for  power 
and  light  in  all  parts  of  the  company*9| 
properties. 

At  the  west  smelter,  in  a  small  shed 
adjoining  the  power  rooms,  a  large  ver- 
tical straight-lino  air  compressor,  or 
blower,  was  set  up  for  use  in  the  recent 
tests  with  the  hot  blasts. 

No.  1  roast  yard  contains  about  12 
heaps.  It  will  continue  to  be  used  as 
a  roast  yard  until  the^  new  smelter,  is 
in   operation. 

No.  2  roast  yard  has  been  done  away 
with,  which  makes  possible  a  more  com- 
fortable atmosphere  around  the  town  of 
Copper  Cliff. 

No.  3  roast  yard,  now  the  main  one, 
and  soon  to  earrv  on  wiihin  its  exteA- 
sive  limits  all  roasting  operations,  has 
increased  considerably  in  length  since 
last  inspection.  The  heaps  here  num- 
ber a^ut  50,  all  of  ore,  in  all  stages  of 
progress.  The  new  heaps,  however,  .ire 
being  built  only  about  quarter  the  size 
of  the.  former  ones,  each  set  of  four  now 
occupying   the    same    space    as   one   for- 
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merly  did.  A  second  line  of  tracks  haq 
been  laid  down  the  north  side  of  the 
heaps.  Loading  and  unloading  of  the 
roast  heaps  will  be  done  by  swinging 
arm  derrick,  to  operate  from  the  rail- 
way tracks,  transferring  the  ore  from! 
flat  car  to  heap  and  vice-versa.  One 
such  derrick  is  now  on  hand. 

The  same  dangerous  practices  in  the, 
thawing  and  storing  of  the  dynamite  at| 
the  roast  yards,  and  which  were  con- 
demned and  forbidden  on  my  former  in-« 
spection,  were  still  in  use;  but  assur- 
ance was  given  by  the  new  superintend- 
ent that  my  instructions  in  the  matter 
would  be  complied  with  immediately. 

Ontario  Smelting  Works 

The  Ontario  Smelting  Works,  forn 
operated  as  a  separate  concern,  has  now 
become  part  of  the  property  of  the 
Canadian  Copper  Company,  and  all  busi- 
ness connected  with  it  is  transacted  at 
the  company's  head  office.  Mr.  H.  J. 
B.  Baird,  who  was  superintendent  of 
this  plant  alone,  has  been  appointed 
general  superintendent  of  all  the  smelt- 
ing and  roasting  operations  of  the  com- 
pany, Mr.  P.  R.  Bradley  succeeding  him 
in  the  former  position.  Under  him  thq 
employees   number    151. 

The  changes  in  the  plant  noted  as  pro- 
posed or  under  way  at  the  last  inspec- 
tion have  been  completed,  and  are  now 
in  operation.  With  the  three  calciners 
and  the  briquetting  plant  the  smelting 
charge  is  furnished  in  such  shape  that 
one  furnace  is  now  able  to  treat  the 
whole  supply  of  low  grate  matte  from 
the  smelter.'  To  increase  the  efficiency 
of  the  calciners,  a  second  high  stack  has 
been  built.  A  necessary  cooling  arrange- 
ment for  the  roasted  fines  from  the  (;al- 
ciners  before  mixing  with  binder  and 
briquetting  was  built  consisting  of  a 
horizontal  revolving  cylinder  3  feet  in 
diameter  by  110  feet  long  witli  spiral 
angle  irons  inside  to  help  convey  th<i 
material  from  end  to  end.  The  cylin- 
der stands  outdoors  without  cover 
where  it  keeps  sufficiently  cool.  Addi- 
tions to  the  power  plant  consist  of  a 
purifying  system  for  the  boiler  water 
and  another  steam  engine  of  100  h.p. 

Copper  Cliff  Mine 

I  Mining  stopped  here  a  day  or  two 
prior  to  my  visit.  The  mine  had  been 
produoin;^  ore  most  of  the  year,  and 
it  was  decided  to  thoroughly  explore 
the  country  by  diamond  driHing  from 
the  bottom  levels  of  the  mine  in  order 
to  determine  definitely  the  amount  of 
ore  to  be  looked  for,  and  whether  or 
not  this  will  warrant  certain  important 
improvements     in     shaft     and     surface 


works  for  more  eoonomic  ore  extrac- 
tion than  the  present  conditions  allow. 
The  drilling  wUl  commence  immediate- 
ly. 

In  the  early  days  at  this  mine  ore 
containing  less  than  about  5  per  cent, 
nickel  and  copper  was  thrown  on  the 
dump  as  not  worth  treating,  and  in 
this  way  nearly  5,000  tons  accumulat- 
ed. With  the  improved  methods  and 
also  because  this  ore  and  its  gangue 
makes  a  good  flux,  the  ore  from  this 
old  dump  is  now  being  used  in  the  smelt- 
ers along  with  the  roasted  ore. 

All  mining  since  last  inspection   has 
been  confined  to  the  13tih  ajid  14th  levels, 
the  latter  of  which  is  still  worked  from 
a  winze  from  the   13th  level,  the  ^naft 
not    yet    having    been   projected    below 
the    latter.       flie    following     measure- 
ments of  mining  done  are  taken   from 
the  office  plans  and  are  to  date  of  May 
1904.      In  the  13Ui  level  southeast  drift 
(from  end  of  crosscut  west  from  shaft) 
the  stope  at    the  face  and  extending  up 
to  the  12th  level  has  been  considerably 
enlarged  from  the  bottom  up.       In  the 
northwest  drift  a  good  deal  of  ore  has 
been  taken  from  ^  new  overhand  stope 
100  feet  long  by  7  to  9  feet  wide  and 
50  feet  'high.      The  winze  from  beneath 
this  stope  follows  down  this  same  ore 
body  and  stoping  has  progressed  on  it 
around   the  winze   to   a  length   at   top 
(13th  level  floor)  of  30  feet  and  at  bot- 
tom   (14t^  level  floor)   of  65  feet.     Re- 
cently it  has  been  worked  deeper  as  an 
underhand   stope   to  35   feet  below   the 
14th   level   at   about   the    same    length. 
Its   average  width  is  between  8  and  9 
feet.       The    opposite    or   southeasterly 
drift  on  the   14th  level  was  carried  to 
a  length  of  212  feet  (132  feet  increase) 
and  just  beyond  the  shaft  an  overhand 
stope  66  feet  long  by  8  feet  wide  and  9 
feet  higli   run.       From   156  feet  in  this 
drift  a  hole  was  bored  bv  diaonond  drill 
140     feet     southeasterlv     piercinp:     two 
lenses    of  ore  about  20  feet  apart,  one 
25    feet  wide   and   the     otJher    12    feet. 
Being    directly    beneath    Ihe    stopes    in 
the  southeast  ends  of  the  13th  and  12th 
levels  above,   the    new     finds   doubtless 
constitute    the    lower    extension    of    the 
ore  there  worked. 

These    occji«ional    new    discoveries   bv 

ft 

diamond  drilling  of  ore  bodies  in  the 
lowest  level  of  the  mine  and  below  the 
original  main  chute  which  pinched  out 
on  the  13th  level,  indicate  that  this 
latter  has  not  actually  terminated,  but 
merely  broken  up  into  a  number  of  di- 
vergent smaller  lenses  or  diutes,  and 
although  none  of  these  have  approached 
the  size  of  the  original  deposit,  their 
continuity  \yoth  in  dimension  and  in 
value  (nickel  copper  contacts)  has  made 
it    well   worth    while   mining   them   and 
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searching  for  more.  The  irregularity 
in  the  divergence  of  the  different  lentses 
from  the  base  of  the  old  deposit  is  sudh 
tha't  further  search  by  drilling  in  other 
horizontal  directions  and  in  depth  may 
quite  reasonably  be  expected  to  result 
in  the  location  of  still  more  ore. 

No.  2  BAine 

Before  abandoning  the  open  pit 
as  a  working  place  the  ore  men- 
tioned at  last  inspection  as  remain- 
ing on  the  north  wall  under  the  over- 
hanging portion  and  the  arch,  and  ail 
that  on  the  south  wall  in  front  of  and 
surrounding  the  old  shaft  for  a  depth 
south  from  the  pit  wall  of  about  3U 
feet  has  been  broken  out  and  raised. 
The  old  shaft,  therefore,  is  no  more 
and  very  little  but  rock  now  remains 
on  the  wails.  The  3rd  level  or  pit  I'oor 
measures  100  feet  east  and  west  by  220 
feet  north  and  south. 

(Shaft,  depth  402  feet  (12  feet  in- 
crease) ending  in  a  20- foot  8ump  below 
the  5th  level.  The  timbers  for  the 
douUe  skip  road  and  the  ladderway 
with  partition  between  have  been  car- 
ried from  the  fourth  down  to  the  fifth 
level.  The  winze  sunk  from  the  old 
shaft  station  now  lies  out  in  the  open 
pit,  covered  over,  the  stope  just  below 
being  reached  from  the  bottom  of  the 
old  shaft.  l^Yom  here  an  underhand 
stope  has  been  opened  out  to  about  40 
by  00  feet  plan  and  30  feet  deep 
surrounding  the  winze  to  the  4th 
level,  down  which  all  the  cro 
is  milled  for  hoisting  from  that 
point.  The  roof  of  this  stope  is  care- 
fully scaled  as  the  work  proceeds  and 
preparations  made  for  its  subsequent 
examination  when  the  floor  has  receded 
out  of  reach.  Fourth  level,  unchanged. 
I'ifth  level;  a  wide  and  a  high  drift  has 
started  from  the  shaft  station  to  run 
north  under  the  ore  body. 

In  addition  to  the  wire  rope  signal 
apparatus,  one  for  each  skip  road,  an 
electric  system  has  just  been  installed 
between  the  different  levels,  the  sur- 
face and  the  hoist  room.  In  the  rock 
house  the  former  9  by  15-inch  jaw 
crusher  has  been  replaced  by  a  15  by 
24-inch  of  the  same  type.  The  boiler 
battery  contains  seven  units  all  fitted 
with  underfeed  mechanical  stokers  and 
forced  draught. 

No.  3  Mine 

ITie  shaft  was  carried  down  from 
the  Fecond  to  the  third  level  short- 
ly after  my  last  visit;  and  on  the 
completion  of  the  timbering  therein 
with  the  double  skip  road  and  ladder- 
way,  all  work  was  suspended  under- 
ground and  the  water  allowed  to  rise 
until  such  time  as  the   ore  from  this 


mine  is  needed.    A  little  more  drifting 
'was  done  on  the  third  or  165-foot  level, 
but  no  stoping. 

Creightoa  Mine 

Except  during  the  month  of  Junp 
mining  has  continued  here  steadily,  but 
not  all  the  time  has  ore  been  raised. 
Stoping  in  the  open  pit  had  been  sus- 
pended for  a  short  time  previous  to  my 
inspection  and  work  confined  to  sinking 
the  shaft  down  to  the  next  or  second 
level,  140  feet  deep  (80  feet  below  first 
level).  A  uniform  incline  of  57  de- 
grees 30  minutes  is  maintained  from  top 
to  bottom.  Just  now  the  station  cham- 
ber is  being  opened  and  the  timberixig 
of  the  shaft  with  double  skip  road  and 
ladderway  completed.  One  drift  will 
run  north  under  the  centre  of  the  pit, 
and  when  far  enough  in  ^ill  be  upraised 
to  the  pit  floor,  so  that  ore  may  be  mill- 
ed down  and  hoisted  from  this  second  as 
well  as  the  first  level.  So  far  all  the 
ore  raised  has  been  broken  from  the 
pit  walls  on  the  northeast  and  west 
sides  increasing  the  opening  to  a 
length  east  and  west  of  110  feet  and 
a  width  north  and  south  of  60  feet. 
The  winze  from  the  pit  floor  to  the 
west  of  the  level  station  will  shortly  be, 
connected  with  the  second  level  drifts 
for  good  ventilation.  In  the  rock 
house  one  of  the  two  former  9  by  15- 
inch  jaw  crushers  has  been  replaced  by 
a  15  by  24-inch  jaw  crusher,  and  the 
grizzlies  have  been  altered  to  separate 
the  small  and  large  sizes.  Also  the 
end  bump  sorting  tables  are  being  re- 
placed by  travelling  belts  whereon  the 
sorting  will  in  future  be  done.  Adjoin- 
ing the  rock  house  to  the  east,  a  ma- 
chine shop  containing  lathe,  drill  and 
accessories,  has  recently  been  built. 
Trestlework  now  carries  the  rails  from 
the  M.  and  N.  S.  Railway  siding  up  to 
and  above  the  boiler  room  door,  so  that 
the  ears  may  dump  the  coal  there.  A 
few  more  dwellings  have  increased  the 
extent  of  the  little  village  at  the  mine. 

In  the  work  of  defining  the  ore  body 
over  5.000  feet  of  diamond  drill,  holes 
were  bored  and  as  a  result  at  least 
3..i(M).00()  tons  of  ore  shown  u|), 
according  to  the  statement  of  the 
superintendent.  Tlie  ore  body  seems 
to  ha\e  the  form  of  a  lenticular 
chimney,  its  greater  width  or 
strike  running  about  east  and  west 
and  its  dip  north  at  about  .^O  degr.»es 
along  and  in  direct  contact  with  a  foot 
wall  of  granite.  The  great  width  of  the 
deposit  and  its  average  nickel-copper 
content  of  about  5.5  per  cent,  are  main- 
tained with  but  small  variation  to  the 
bottom  of  tlie  holes  at  about  300  feet 
vertically.  When  the  surface  outcrop- 
pings  outside  the  tested  area  are  taken 
into   consideration     the   above   estimate 
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of  ore  in  sight  is  well  within  the  mark 
to  this  depth. 

The  present  small  development  force 
of  35  men  will,  it  is  stated,  be  increased 
almost  immediately  to  about  100  men 
in  order  that  the  maximimi  output  of 
about  600  tons  of  ore  per  day  may  be 
raised  from  now  on. 

Victoria  Mine 

No  inspection  of  this  mine  was  made, 
since  it  has  remained  closed  down. 
J^rom  Mr.  A.  B.  llixon,  the  mine  cap- 
tain, I  learn  that  after  raising  all  loose 
ore  and  rock  from  the  under- 
ground workings,  and  then  also 
the  pump  and  other  machinery, 
the  whole  was  for  the  present 
abandoned  and  the  water  allowed  to 
rise.  The  smelter  has,  however,  con- 
tinued in  operation  on  the  ore  from  the 
roast  heaps  in  order  to  clean  all  this 
up.  It  is  expected  that  by  the  end  of 
this  year,  1903,  this  will  have  been  ac- 
complished, when  operations  at  the 
smelter  also  will  be   suspended. 

The  ore  l*aised  since  June  at  the 
Morth  Star  mine,  which  is  about  5  miles 
west  of  Copper  Clill',  has  been  shipped 
in  here  and  all  not  smelted  dumped 
along  the  trestle  road  leading  up  to  the 
furnaces.  These  shipments  will  probably 
continue  until  June  1904,  when  the  com- 
pany's lease  on  that  property  expires. 

In  Wales  where  the  Victoria  matte 
was  treated  Dr.  Mond's  nickel  refinery 
has  remained  idle  since  the  close  of 
1902,  when  the  Government  suspended 
all  operations  pending  an  inquiry  into 
the  sanitary  state  of  the  process.  It 
is  likely  to  be  started  again  ere  long, 
and  the  I'esumption  of  mining  at  the 
Mond  properties  here  is  also  said  to  be 
contemplated. 

North  Star  Mine 

A  note  was  made  in  my  last  report 
of  certain  work  done  at  this  mine  by 
the  Mond  Nickel  Company  in  1902,  by 
which  nearly  5,000  tons  of  ore  were 
raised  and  shipped  to  the  Victoria 
smelter.  The  option  unde^  which  the 
mining  was  then  done  has  been  ex- 
tended, according  to  the  superintendent, 
until  June.  1904  and  last  spring  minin;^ 
commenced  again.  About  7,000  tons  ad- 
ditional nickel-copper  ore  has  since  been 
raised  and  shipped  by  rail  to  the  Vic- 
toria, smelter  and  there  eitlier  converted 
into  matte  or  stocked. 

The  property  consists  of  adjoining 
parts  of  lot  9  in  the  second  and  lot  9 
in  the  tliird  concession  of  Snider  town- 
ship, Algoma  district,  and  lies  abont  9 
miles  west  of  Sudbury  by  the  M  and  N. 
S.  Railway  from  which  a  quarter-mile 
siding  has  been  run  into  the  mine.  Th<? 
owner    is    A.    McCluirles,    Sudbury,    the 


mine  captain,  A.  B.  Hixon,  and  the 
foremen  Tom  Tut  tie  and  James  Lang- 
den,  the  force  numbering  39. 

Mining  development  consists  of  the 
following:  an  open  trench  along  the 
ore  body  about  150  feet  in  length  by 
5  to  20  feet  (average  about  lo  feet) 
wide  by  90  feet  deep  and  inclining  VO 
degrees  north.  The  foot-wall  is  smooth 
and  solid  but  the  hanging  wall  irregu- 
lar and  fractured,  requii'ing  frequent 
scaling.  To  the  west  of  the  pit  and  in 
continuation  of  it  the  surface  was 
blasted  otf  to  a  depth  of  .6  feet  for  00 
feet  farther.  By  means  of  two  swing- 
ing arm  derricks  on  the  north  side  of 
the  opening  and  by  buckets  and  a 
double  drum  steam  hoist,  the  rock  is 
raised  to  the  surface  and  dumped  im- 
mediately into  the  railway  cars  for  ship- 
ment. A  chain  ladder  runs  down  the 
footwall  atfording  the  only  means  of 
access,  and  one  none  too  safe  or  easy, 
to  the  workings.  It  was  recommended 
to  commence  preparations  for  mining 
hereafter  at  greater  depth  under  a  roof 
formed  by  the  present  lloor  of  the  pit, 
and  for  hoisting  either  by  skip  or  by 
bucket  on  skids,  since  the  overhanging 
wall  is  interfering  with  the  bucket  and 
rope  in  the  present  method. 

The  mining  machinery  consisting  of  3 
locomotive  t^'pe  boilers  aggregating  150- 
h.p.,  a  5-drill  Rand  air  compressor,  and 
a  duplex  cylinder,  double  drum  hoist  of 
about  18-h.p.  capacity  was  installed  this 
past  spring  and  the  log  buildings  erected 
there  for  it.  The  camp  at  the  junction 
of  the  siding  with  the  main  line  of  the 
laiiway  is  made  up  of  otifice,  bunk  and 
boarding  houses,  another  small  dwelling 
and  stable. 

Previous  to  the  present  mining  the 
company  bored  about  4,500  feet  by  dia- 
mond drill  in  some  24  holes,  the  deep- 
est being  al)out  300  feet.  Most  were 
drilled  from  the  north  side  of  the  ore 
body  since  it  dips  in  that  direction, 
and  in  the  vicinity  of  the  present  work- 
ings, where  the  most  promising  surface 
indications  existed.  Ore  was  found  in 
nearly  all  of  the  holes  varying  in  width 
according  to  the  nature  of  these  irregu- 
lar deposis  and  at  not  more  than  from  4 
to  G  feet  away  from  the  granite  con- 
tact beneath  the  foot  or  south  wall. 
This  contact  strikes  north  60  degrees 
E.  with  dip  of  about  70  degrees 
N.     30     degrees     \V.  A     description 

of  it  from  a  surface  examination 
made  before  the  present  mining  had 
begun  will  be  found  in  the  12th  report 
of  the  Bureau  of  Mines,  page  248.  The 
norite  in  which  the  pyrrhotite  and 
chalcopyrite  lie  contains  scattered  small 
inclusions  of  granular  quartz  and  of 
granite.  The  ore  itself  averages  about 
35   per  cent,  of  rock  matter  intermixed 
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as  rounded  fragments  to  small  bould- 
#»-3.  The  chalcopyrite  occurs  for  the 
most  part  along  or  near  the  walls.  The 
values  in  nickel  and  copper  aggregate 
about  4  per  cent,  on  the  average,  the 
nickel  being  In  excess  of  the  copper. 

Gertrude  Mine 

Ail  work  both  In  the  mines  and  in 
the  smelter,  was  suspended  here  early 
in  the  summer  on  account  of  the  finan- 
•ciai  embarrassment  of  the  operators, 
time  and  subsequent  to  my  last  inspec- 
the  Lake  Superior  Power  Company,  one 
•of  the  corporations  subsidiary  to  the 
-Consolidated  Lake  Superior  Company, 
Sault  Ste.  Marie,  Ont.  Previous  to  that 
tion  the  mining  work  had,  according  to 
the  superintendent,  developed  new  ore 
tXKlies  of  considerable  extent  in  some 
of  the  other  shafts.  From  all  of  these 
a  large  tonnage  of  ore  was  being  raised 
and  the  smelter  kept  in  operation  to 
its  full  capacitv.  All  the  matte  so  far 
produced  is  still  in  stock  at  the  smelter. 

Mr.  Thos.  Travers,  superintendent,  is 
keeping  only  a  few  watchmen  at  the 
property. 

-    Lead  Mines 

In  the  townships  of  Dorion  and  Mc- 
Tavish  and  the  surrounding  area  north- 
west of  the  upper  end  of  Black  bay,  lake 
Superior,  deposits  of  lead  and  zinc  have 
been  known  to  exist  for  many  years. 
Their  occurrence  has  been  described  in 
the  reports  of  the  Geological  Survey  of 
•Oinada,  1866-69  and  1872-73  and  in  the 
Report  of  the  Royal  Commission,  1890. 
The  geological  systems  of  this  area  in- 
•elude  both  Huronian  and  Cambrian,  the 
latter    in   Dorion    and    the     immediate 


westerly  vicinity,  made  up  largely  of 
Nipigon  rocks,  such  as  grey  sandstoneSi 
indurated  red  marls  and  variously  col- 
ored compact  limestones.  Separated 
areas  of  gneiss  are  occasionally  well  de- 
veloped in  the  above,  and  it  is  in  con- 
nection with  all  of  these  rocks  that  the 
veins  are  found,  following  well  defined 
lines  of  faulting.  In  a  matrix  of  quartz, 
calcspar  and  barytes  occur  galena, 
blende  and  some  copper  pyrites  in  pock- 
ets, bands  and  disseminated.  Some  of 
the  veins  attain  a  width  of  26  feet,  al- 
though from  6  to  8  feet  appears  to  bei 
more  near  the  average. 

It  is  on  one  of  these  veins  which  lies 
off  the  northwest  corner  of  Dorion  town- 
ship that  the  present  development  is 
being  done  by  the  Ontario  Lead  and 
Zinc  Company,  of  Superior,  Wis.,  E.  C. 
Kennedy,  president.  About  a  year  pre- 
vious to  October  1903,  other  parties 
carried  on  exploratory  mining  on  the 
vein  for  a  while.  •  The  property  is 
reached  by  what  was  once  a  good  road, 
but  is  now  only  a  trail  running  8  miles 
westerly  from  the  C.  P.  Railway  siding, 
2  miles  southwest  of  Wolf  station. 

Considerable  ore  was  in  the  earlier 
days  shipped  from  some  of  these  veins 
to  smelters  in  the  United  States  and 
other  countries,  so  that  it  does  not  ap- 
pear unreasonable  to  expect  that  if  Ihey 
were  now  thoroughly  examined  again 
ore  bodies  would  be  found  which  could 
be  profitably  worked  under  the  increased 
and  more  economical  facilities  of  to-dajr. 
Although  in  large  part  the  occurrence 
of  the  ore  in  the  veins  is  somewhat 
pocketty,  and  thinly  disseminated,  yet 
enriched  areas  or  pay  chutes  have  been 
known  and  mined,  as  for  instance  at  the 
Lead  Hills  or  Enterprise  mine,  in  Mc- 
Tavish. 


Mines  of  Eastern  Ontario 


By  Wfflet  G.  Miller 


The  mines  embraced  under  this  head- 
ing are  situated  in  the  region  bounded 
to  the  northward  by  that  part  of  the 
Canadian  Pacific  railway  which  stretcliea 
from  the  Ottawa  river  to  the  northern 
part  of  the  Georgian  bay. 

In  a  paper  published  two  years  ago 
the  writer  showed  that  the  mineral  in- 
dustries  in   this   part    of   the   Province 
exhibit   as  great  a  variety  in   kind   as 
do  those  to  be  found  in  probably     any 
other  part  of  the  world  of  equal  extent  of 
territory  ( 1 ) .  Among  the  metals  or  ores 
produced  during  the  past  year  are  gold, 
with    associated      silver,      copper,    iron,, 
zinc,   lead   and  molybdenum.     Pigments 
or   paint   materials   are   represented  by 
white   arsenic,   which    is  also    used    ex- 
tensively in  the  manufacture  of     plate 
glass,  and  for  other  purposes.     Among 
substances  used  for  refractory  purposes, 
or  to  withstand  high  temperatures,     is( 
graphite   or    plumbago,    which    is     also 
now   used   as   a   base   for   paints.     Our 
mica  finds  its  chief  use  as  an  insulating 
material    in    electrical   machines.       The 
region   under     review     is   the     world's 
largest  producer  of  corundum,  the  best 
abrasive  or  grinding  and  polishing  ma- 
terial known.     Two   mills,  •with  a  com- 
bined capacity  of  over  200  tons  a  day,  for 
the  concentration  of  this  mineral   were 
built  during   1903.     There  has  been  an 
increased  output  of  feldspar,  a  mineral 
found       in       large      deposits      in      this 
part   of   the    Province   and    used   ext<}n- 
sively  in  the  pottery  industry,  and  for 
other  purposes.     The  production  of  ac- 
tinolite   and   other   minerals,   which    are 
ground   and   used    as    roofing   materials, 
has    been    carried    on    during    the    past 
year  on  about  the  same  scale  as  during 
former  years.     The  preparation  of  short 
fibre  asbestos  was  begun  in  1903.     Dur- 
ing the  last  three  or  four  years  eastern 

(1)  Journal    Can.    Mining   Inst.,    Vol.    5, 
pp.   233-256. 


Ontario  has  been  a  producer  of  iroit 
pyrites,  a  mineral  which  is  used  in  the 
production  of  sulphuric  acid,  and  work 
was  done  on  two  or  three  new  proper- 
ties of  promise  in  1903.  A  small  amount 
of  talc  was  raised  at  the  only  developed 
mine  of  this  mineral  in  the  Province. 
Talc  is  used  chiefly  in  the  paper  indus- 
try. 

Eastern  Ontario  possesses  a  number  of 
important  mineral  industries  which  can- 
not properly  be  placed  under  the  head- 
ing devoted  to  mines.    The  crushed  stone 
industry   is   growing.    There   are   many 
important   quarries  from    which     stone 
suitable  for  any  building  or  structural 
purpose   is   obtained.       The   marble   in- 
dustry    is     only     in    its    infancy    al- 
though   the    Province    possesses     large 
deposits     of      material      suitable      for 
the       production       of         this         orna- 
mental   stone.       The     lime    production, 
scarcely  seemed  to  equal  the  demand  in 
the   more  southeastern  districts   during 
the  past  season.       The  clay   industries 
are   capable   of   large   expansion.       The 
output  of  peat  is  likely  to  increase  now 
that  processes  for  the  briquetting  of  this, 
fuel  have  been  more  highly  perfected,  by 
inventions  during  the  past  year.    Dur- 
ing the  last  twelve    months     important 
discoveries   have   been   made   in   connec- 
tion with  petroleum    and     natural    gas,, 
which  encourage  us    to    hope     for     new 
sources  of  supply  of  these  substances  in 
the  Province.  Salt,  and  mineral  or  medi- 
cinal waters  should  also  be  considered  in 
reviewing  or  enumerating    the     mineral- 
industries  of  the  Province. 
i 

Corundum  Mines 

Important  additions  have  been  made 
during  tiie  last  year  to  the  equipment 
of  the  two  companies  mining  corundum 
in  Renfrew  and  the  adjoining  part  of 
Hastings  county.  The  Canada  Cor- 
undum     Company      which      has      beeib 
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operating  in  Raglan  township  lor 
some  years  erected  a  mill  which 
will  handle  two  hundred  tons  or 
more  of  crude  rock  in  twenty -four 
hours,  the  plant  formerly  in  use  by  the 
company  having  a  capacity  of  not 
much  more  than  one- tenth  of  this.  The 
Ontario  Corundum  Company  whose 
works  are  in  Carlow  township  formerly 
shipped  considerable  hand-picked  rock 
to  the  United  States  for  concentration. 
Ihe  company  have  now  erected  a  mod- 
ern plant  which  prepares  the  corundum 
for  market  at  the  mine,  and  has  a  ca- 
pacity of  about  one  and  a  quarter  tons 
of  concentrates  per  day.  Reproductions 
of  photographs  of  the  mills  of  both  of 
these  companies  will  be  found  in  this  re- 
port. 

A  charter  was  secured  during  the  last 
few  months  for  another  company,  known 
as  the  Corundum  Refiners,  Limited. 
This  company  proposes  to  carry  on  min- 
ing and  milling  operations  in  the  north- 
eastern part  of  Raglan  township. 

Canada  Gmindum  Gmipany 

Quarrying  and  concentrating  were  in 
progress  at  the  mine  and  works  of  this 
company  on  a  scale  similar  to  that  oi 
former  years  until  about  the  end  of 
19U3.  The  old  mill  was  then  dismantled, 
part  of  the  machinery  being  added  to 
the  new  plant  which  began  operations  in 
the  first  quarter  of  1904. 

The  new  mill  is  situated  at  the  eastern 
end  of  the  southern  face  of  the  hill  on 
which  the  corundum  rock  is  quarried. 
This  hill  affords  an  excellent  site  for  a 
modern  concentrating  plant.  The  top  oi 
the  mill  is  about  85  feet  above  the  foot 
of  the  hill,  thus  affording  an  opportunity 
for  feeding  the  rook  from  the  quarries 
into  the  crushers  at  the  top  and  allow- 
ing the  crushed  matter  to  pass  by  gra- 
vity down  through  the  various  machines 
to  the  bottom  of  the  mill,  where  the 
corundum  having  been  separated  from 
the  rock  matter  is  dried  and  bagged  for 
shipment,  with  a  minimum  use  of  eleva- 
tors. 

Following  is  a  brief  description  of  the 
equipment  of  the  mill  and  the  method 
of   handling  the    rock  : — 

The  hill  on  which  the  quarrying  opera- 
tions are  carried  on  faces  south  and  ban 
an  average  slope  of  about  20  degrees. 
The  dip  of  the  rock  conforms  with  the 
slope  of  the  hill  and  the  corundum- 
bearing  layers, — syenite  and  syenite- 
pregmatite — outcrop  at  numerous  points 
over  the  face  of  the  hill.  Several  quar- 
ries, some  of  which  have  a  depth  of  20 
feet  or  more,  have  been  opened  into 
these  layers.  Drilling  is  done  by  com- 
pressed air.  After  the  rock  has  been 
blasted  down,  the  large  pieces  are  block- 
holed  and  broken  up.    The  barren  por- 


tions of  the  rock  are  sorted  out,  and 
the  corundum-bearing  material  is  carried 
by  horse-car  to  the  top  of  the  mill, 
which  is  on  a  level  with  the  quarries 
now  being  worked,  and  dumped  into  a 
bin  which  has  a  capacity  of  350  tons  of 
rock.  From  this  bin  the  rock  goes  to  a 
large  crusher,  15  by  24  inches.  The 
crushed  material  is  then  carried  by 
belt  conveyors  to  smaller  crushers,  one 
Gates,  style  A,  and  two  Blake,  9  by  15 
inches.  From  these  crushers  the  rock 
goes  to  bins,  thence  by  conveyor  to  set 
of  rolls,  of  Overstrom  special  design. 
Then  it  goes  to  two  sets  of  trommels, 
11  feet  in  length,  half  going  to  each  set. 
From  here  the  undersize  passes  to  ele- 
vators and  the  oversize  to  rolls.  The 
crushed  product  is  elevated  to  two  sets 
of  trommels,  21/2,  2,  iVi,  1*4,  %,  mm. 
From  the  trommels  the  material  goes  to 
24  Overstrom  and  4  Wilfey  tables. 
Jigs  are  being  added,  it  being  thought 
that  by  their  use  the  material  can  be 
crushed  coarser  and  the  production  cf 
a  hiffh  percentage  of  fines  will  thus  hv 
avoided.  After  being  concentrated  on 
the  jigs  the  corundum  can  be  redueed  to 
the  sizes  required  for  the  market  and 
further  refined  on  tables  or  pneumatic 
jigs  if  necessary.  From  the  Overstrom 
and  Wilfey  tables  the  concentrates  go  to 
bins,  50  tons  capacity  each,  where  they 
become  partially  dry  by  draining.  I'hey 
are  then  carried  bv  belt  conveyor  to  a 
dryer,  which  consists  of  double -deck 
steam  tubes.  After  being  dried  the  con- 
centrates are  elevated  to  bins  in  the  top 
of  the  grader  room.  They  are  then  run 
over  magnetic  separators,  two  of  the 
Moble  pattern  and  one  invented  by  the 
company's  staff,  which  remove  the  mag- 
netite, and  are  then  sized  and  graded. 
If  the  material  is  now  not  considered 
sutficiently  pure,  it  is  run  over  a  set  of 
tables  or  Hooper  pneumatic  jigs  which 
are  situated  in  this  part  of  the  building. 
From  the  tables  the  now  thoroughly 
cleaned  concentrates  go  to  dryers  and 
from  the  Hooper  jigs  direct  to  storage 
bins.  It  may  be  added  that  these  Hoop- 
er jigs  are  said  to  be  able  to  treat  about 
5  tons  of  material,  between  30  and  70 
mesh,  in  24  hours,  but  if  the  mesh  is 
larger  or  smaller  than  this  their  ca- 
pacity  is  loss. 

ISteam  power  is  used  in  the  mill,  the 
boiler  house  being  a  separate  building. 
Water  for  the  boilers  and  concentrating 
plant  is  obtained  by  a  ditch  which  runs 
from  a  creek  to  the  mill.  The  large 
rivers  York  and  Madawaska,  run 
through  a  womled  and  sparsely- settled 
country,  whore  wood  for  fuel  is  cut  into 
logs    and    floated    down    to    the    mill. 

A  tramway,  constructed  during  the 
past  year,  connocts  the  mill  with  the 
York  river.  This  tramway  is  less  than 
a   mile   in   length  and   affords   an   easy 
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way  of  conveying  the  conindum  concen- 
trates, which  are  put  in  bags  holding  100 
lbs.  each,  to  a  boat  during  the  season  of 
navigation,  which  ^rries  them  a  dis- 
tance of  about  15  oniles  to  Barry's  Bay 
station  on  the  Canada  Atlantic  railway. 

• 

Ontario  Gmindum  GMQpany 

This  company  continued  operations 
till  the  latter  part  of  1903  on  lines  fol- 
lowed during  previous  years.  The  cor- 
undum-bearing rock  was  hand-pick- 
ed, and  the  high-grade  material  thus  ob- 
tained was  shipped  to  the  United  States 
for  concentration.  In  addition  to  this, 
some  of  the  material  was  roughly  con- 
centrated at  the  quarry.  At  the  end  of 
the  year  the  new  mill  was  completed, 
and  high-grade  corundum  concentrates 
are  now  being  shipped.  This  mill  is 
much  smaller  than  that  of  the  Canada 
Corundum  Company,  but  very  satisfac- 
tory results  are  being  obtained  as  re- 
gards the  quality  of  material.  It  can- 
not, however,  be  expected  that  a  plant 
of  this  size  will  turn  out  concentrates 
so  cheaply  as  a  larger  one. 

The  mill  is  situated  near  the  point 
where  corundum  was  first  discovered  on 
the  eastern  Ontario  ranges  in  1806. 
This  is  on  lot  14  in  the  fourteenth  con- 
cession of  the  township  of  Carlow.  The 
power  used  is  steam,  and  water  for  the 
boilers  and  for  washing  and  concentrat- 
ing purposes  is  obtained  from  the  small 
stream  whicli  runs  close  to  the  mill. 
After  being  crushed  the  rock  goes  to 
mullers,  similar  to  those  formerly  used 
in  North  Carolina  for  separating  the  de- 
composed rock,  chlorite  and  other  min- 
erals from  the  corundum.  At  the  On- 
tario mill  the  lines  are  thus  washed 
away,  no  attempt  being  made  to  save 
them.  The  coarser  material  after  being 
dried  and  sized  is  concentrated  on  four 
Hooper  pneumatic  tables.  The  concen- 
trates from  these  is  of  a  high-grade. 

The  product  of  this  mill  is  drawn  to 
the  York  river,  at  a  point  a  few  miles 
up  stream  from  the  Canada  Corundum 
Company's  wharf,  and  shipped  by  boat 
to  Barry's  Bay  railway  station. 

Feldspar  Mines 

Work  was  done  during  1903  on  several 
feldspar  properties  in  the  area  in  Fron- 
tenac  county  east  of  the  Kingston  and 
Pembroke  railway,  and  adjacent  to  Bed- 
ford and   Verona  stations. 

The  chief  of  these  properties,  the 
Kichardson  mine,  has  been  described  in 
former  reports  of  the  Bureau.  The 
spar  in  this  deposit  has  made  a  demand 
for  itself,  owing  to  its  good  quality, 
amonjT  the  pottery  manufacturers  in  the 
United  States.     It  has,  however,  not  yet 


found  its  way  into  Great  Britain,  owing 
to  the  peculiar  state  of  the  trade  in  that 
country. 

Additions  have  been  made  to  the  plant 
and  to  the  shipping  facilities  at  the  mine 
during  the  last  twelve  months.  A  cable- 
way  has  been  installed  for  carrying 
the  spar  from  the  quarry  to  the  lake, 
about  half  a  mile  distant,  where  the  spar 
is  loaded  on  scows.  Thence  it  is  taken 
across  the  lake  to  a  short  portage  to 
another  small  lake,  and  floated  by  scows 
to  the  end  of  the  branch  railway  line 
at  the  old  Glendower  iron  mine.  In 
winter  the  spar  is  teamed  direct  to  the 
railway.  From  here  it  is  taken  by  train 
to  Kingston,  about  30  miles,  and  thence 
by  boat  across  Lake  Ontario. 

The  spar  is  ground  to  the  marketable 
form,  an  impalpable  powder,  in  New  Jer- 
sey. In  addition  to  its  use  in  pottery, 
which  causes  the  chief  demand  for  it, 
feldspar  is  also  used  as  one  of  the  con- 
stituents of  the  bond  in  wheels  made  of 
carborundum  and  other  abrasive  mater- 
ials, for  grinding  purposes.  The  Richard- 
son quarry  is  approxinuitely  600  feet  long, 
200  feet  wide,  and  the  western  face  has 
a  height  of  about  50  feet. 

The  Jenkins  mine,  a  short  distance 
from  the  Kichardson,  shipped  about  800 
tons  of  feldspar  during  the  season,  and 
had  300  tons  on  hand  at  the  time  of  my 
visit  in  October.  The  spar  was  shipped 
to  Trenton,  N.J.,  and  to  East  Liverpool, 
Ohio. 

Another  property  that  was  worked 
lies  between  the  Bichardson  mine  and 
Verona  station.  It  is  known  as  the 
Worth,  The  owners  ship  the  spar  to 
Charlotte,  N.Y.,  where  they  have  a  mill 
for  grinding. 

Mica  Mines 

Ontario  leads  the  world  as  a  producer 
of  nickel  and  corundum,  and  she  is  not 
far  behind  any  other  country  in  the  pro- 
duction of  the  unique  mineral  mica,  In- 
dia, Quebec  and  the  United  States  being 
the  other  chief  producers.  The  mica  of 
India  and  of  the  United  States  is  the 
muscovite  variety,  which  is  harder  and 
not  so  well  adapted  for  use  as  an  insula- 
tor in  electrical  machines  as  the  phlogo- 
pite  or  so-called  amber  mica  produced 
in  Ontario  and  Quebec 

Mica  may  be  called  the  electrical  min- 
tiral,  not  because  it  is  charged  with  elec- 
tricitv,  but  onaecoimt  of  the  fact  that 
with  the  increase  in  use  of  electrical  ma- 
chines it  has  grown  greatly  in  import- 
ance as  a  commercial  material.  In  the 
old  days  white  mica  was  used  in  stove 
fronts,  in  windows  and  in  small  quanti- 
ties for  other  like  purposes.  The  amber 
mica  which  was  mined  along  with  phos- 
phate in  eastern  Ontario  15  years  ago 
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or  less  had  little  commercial  value,  and 
for  the  most  part  was  thrown  aside 
with  the  waste  rock.  These  old  dumps 
have  since  been  worked  over  for  their 
mica,  and  mines  which  were  opened  as 
phosphate  properties  are  now  worked 
for  mica  only. 

The  phlogopite  deposits  of  Ontario  and 
(Quebec  are  usually  irregular  in  char- 
acter, and  mining  such  deposits  is  con- 
sidered by  many  to  be  a  hazardous  un- 
dertaking, financially.  The  mica  is 
sometimes  followed  (fewn  in  a  chimney- 
like form.  At  other  times  the  deposit 
has  the  character  of  a  vein  with  dis- 
tinct walls,  but  while  the  vein  material 
may  continue  to  unknown  depths  the 
mica  may  suddenly  disappear.  It  has 
also  been  found  in  one  locality  that  at  a 
certain  depth  in  two  or  three  deposits 
the  mica  becomes  milky  in  appearance 
and  therefore  practically  valueless.  This 
milkiness  is  said  to  be  due  to  the  pres- 
ence of  minute  crystals  of  rutile.  The 
question  as  to  why  the  character  of  the 
mica  thus  changes  with  depth  is  as  yet 
unanswered. 

Muscovite  mica  is  a  constituent  of 
coarse  granite  or  pegmatite  dikes.  The 
deposits  of  this  variety  of  mica  are 
therefore  likely  to  be  much  more  regu- 
lar than  those  of  phlogopite.  Muscovite 
has  been  worked  only  to  a  small  extent 
in  Ontario.  Some  deposits  containing  a 
very  clear  white  variety  were  opened  at 
the  foot  of  the  Blue  mountains  in  Meth- 
uen  township  some  years  ago.  The 
dikes  here  are  syenite  and  nepheline- 
syenite  pegmatite.  The  mica  does  not 
appear  to  have  been  found  in  them  in 
sulticient  quantities  to  pay  for  extrac- 
tion. Granilte-pegmatite  dikes  were 
opened  up  at  the  head  of  Mazinaw  lake, 
in  the  northern  part  of  Frontenae 
county,  some  years  ago  but  little  has 
been  done  on  them  since. 

The  mica  mining  now  in  progress  ii* 
eastern  Ontario  is  practically  confined 
to  two  areas,  one  of  which  is  tributary 
to  the  village  of  Sydenham,  in  Frontenae 
county,  and  the  other  to  the  town  of 
Ferth,  in  Lanark  county.  One  or  two 
mines,  however,  are  outside  these  areas. 

Two  important  papers  have  recently 
be  published  on  mica.  One  of  these  in 
entitled  "The  Mica  Deposits  of  India" 
and  is  written  by  Mr.  T.  H.  Holland  of 
the  Geological  Survey  of  India,  Calcutta. 
The  other  deals  chiefly  with  the  mica  de- 
posits of  central  Canada,  its  author  be- 
mg  Mr.  E.  T.  Corkill.  This  paper  is  to 
be  published  in  volume  VII.  of  the  Jour- 
nal of  the  Canadian  Mining  Institute. 

General  Electric  G>mpany 

This  company,  whose  extensive  works 
in  the   United  States    are    well-known, 


mine  their  supply  of  amber  mica  in  the 
Provinces  of  Ontario  and  Quebec,  and 
have  a  number  of  well  developed  prop- 
erties in  each  Province.  In  the  autumn 
of  1903  their  mines  in  Quebec  were  clos- 
ed, and  operations  have  been  concentrat- 
ed during*  the  winter  on  their  Ontario 
properties,  the  chief  of  which  are  the 
l*acey  mine,  near  the  village  of  Syden- 
ham, and  the  Hanlan  mine,  a  few  miles 
from  the  town  of  Perth.  Heretofore  the 
company  have  obtained  their  supply  of 
muscovite  chiefly  from  India.  It  ap- 
pears to  be  their  intention  now  to  en- 
deavor to  procure  it  on  this  continent. 
With  this  object  in  view  they  are  open- 
ing a  mine  in  New  Hampshire,  and  have 
also  secured  properties  near  the  head  of 
Mazinaw  lake,  in  Addington  county,  On- 
tario. The  company)  through  their  en- 
ergetic resident  superintendent,  Mr.  G. 
\V.  McNaughton,  are  doing  the  most 
systematic  mica  mining  that  has  been 
done  in  this  Province. 

The  Lacey  mine  has  been  frequently 
described,  and  is  one  of  the  most  re- 
markable mica  deposits  ever  worked  in 
any  country.  In  the  early  years  of  its 
history  it  was  an  important  producer  of 
phosphate,  mica  then  being  of  much  less 
value  than  during  later  times.  The 
mine  is  now  equipped  with  an  up-to- 
date  plant.  With  the  exception  of  the 
addition  of  the  plant,  there  is  nothing 
of  special  importance  to  report  concern- 
ing the  working  of  this  mine  for  the 
past  year.  The  company  own  a  diamond 
drill  and  have  been  systematically  test: 
ing  the  Lacey  mine  and  a  number  of 
their  other  deposits  during  the  past 
twelve  months.        * 

The  company  have  also  done  work  on 
other  properties  in  the  township  of 
Lough  horough.  Among  these  is  the 
Ashley,  lot  10  in  the  eleventh  concession, 
near  (^ould  lake,  and  the  Gosage,  east 
lialf  of  lot  5  in  the  eigth  concession. 

In  the  township  of  North  Burgess, 
Lanark  county,  tlio  company  have  work- 
ed the  Hanlan  mine  continuously.  The 
deposit  is  vein-like  in  form  with  definite 
walls.  The  workings  have  now  reached 
a  depth  of  105  feet,  \vith  a  stope  160  feet 
in  length  and  an  average  width  of  8 
feet.  Underhand  stoping  is  the  method 
followed  in  mining. 

The  larger  crystals  of  mica  in  this 
mine  apear  to  be  associated  with  pyrox- 
ene, calcite  and  phosphate,  while  the 
smaller  ones  occur  with  the  latter  two 
minerals  only. 

On  the  Burns  lot  which  adjoins  the 
Hanlan,  work  has  been  done  in  the  old 
pits,  and  the  deposits  have  been  tested 
by  the  diamond  drill.  This  lot  was 
worked  for  phosphate  years  ago,  and 
considerable  mica  has  been  obtained 
from  the  old  dumps. 
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The  General  Electric  Company  ha^e 
mica  trimming  works  at  Sydenham  and 
Perth. 

Kent  Brof/  Properties 

lliis  firm  worked  two  mica  properties 
during  the  year,  but  at  the  time  of  my 
visit  work  had  ceased  temporarily.  The 
work  at  the  Stoncsa  mine  was  confined 
to  a  new  pit,  the  old  workings,  which 
reached  to  a  depth  of  about  400  feet 
not  having  been  unwatered. 

The  work  of  the  firm  was  concentrat- 
ed on  the  mine  at  Bob's  lake,  in  the 
township  of  Bedford.  This  deposit  was 
opened  up  some  years  ago,  but  at  that 
time  it  is  stated  the  quality  of  the 
mica  w^as  not  considered  suitable  for  the 
market.  During  the  )>ast  year  a  large 
amount  of  mica  has  been  mined  on  the 
property,  the  working  force  consisting 
of  from  20  to  25  men.  At  their  trim- 
ming works  in  Kingston  the  fiirm  have 
employed  65  hands,  and  it  is  probable 
that  a  more  suitable  building  will  be 
erected  for  this  work  during  the  com- 
ing year. 

Other  Loughborough  Mines 

Messrs.  Richardson  Bros,  of  Kingston, 
purchased  a  mica  property,  lot  7  in 
the  ninth  concession,  about  one  mile 
east  of  the  Lacey  mine,  during  the  year 
and  have  had  a  force  of  men  at  work  in 
the  pit  and  in  *  the  trimming-house. 
Ihis  deposit  is  vein-like  in  form,  the 
walls  being  very  sharp  and  distinct.  The 
vein  matter  consists  of  white  calcite, 
through  which  is  set  dark  crystals  of 
mica,  thus  making  one  of  the  most 
striking  deposits  of  the  mineral  that 
the  writer  has  seen. 

Mr.  E.  L.  Frsleck  worked  an  open  pit 
about  40  feet  deep  on  lot  8  in  the  tenth 
coi^cession  for  some  time.  This  is  sit- 
uated between  Gould  and  Blue  lakes. 
The  work  ceased  when  the  winter  sea- 
son set  in. 

Work  was  also  done  by  other  opera- 
tors on  lots  8  in  the  eighth,  and  7  in 
the   ninth  concessions. 

North  Burgess 

In  addition  to  the  Hanlan  and  Burns, 
already  miMitioned,  several  other  mica 
properties  in  thin  township  were  operat- 
*»d   in  a  Bmall  way  during  the  year. 

Bedford 

In  tliiH  township  work  wns  begun  in 
the  autumn  on  a  niira  deposit  on  lot 
0  ill  tho  ei^'hth  concession,  thus  making 
it  nocesHnry  to  credit  two  workin*;  prop- 
erties to  this  townsliip,  the  other  being 
the   (lob's  Luke   mine,   mentioned  above. 


Actinolite  and  Asbestos 

At  the  village  of  Actinolite,  formerly 
Bridgewater,  in  Hastings  county,  Mr, 
Joseph  .lames  has  continued  the  grinding 
of  actinolite  and  other  minerals  in  the 
production  of  rooting  material  which 
linds  a  market  in  the  United  States, 
'ihis  industry  is  of  interest  ftom  the 
fact  that  it  is  the  oldest  continuously^ 
operated  mining  industry,  with  the  ex* 
ception  of  the  production  of  stone  and 
clay  products,  in  Ontario,  Mr.  Jamea 
having  begun  operations  about  1884. 

The  International  Asbestos  Company, 
wuth  head  office  in  Mew  York,  have 
erected  a  small  plant,  which  is  run  bjr 
water-power,  at  Bridgewater,  and  have 
been  extracting  short  fibre  asbestos  dur- 
ing the  year  from  rocks  quarried  in  the 
township  of  Elzevir. 

llie  character  of  these  deposits  and 
the  chemical  composition  of  thia  asbes- 
tiform  mineral  are  diacuBsed  in  the  Third 
Keport  of  the  Bureau  of  Mines,  pagea 
97  to  99.  It  is  there  shown  that  the 
Elzevir  mineral  is  not  the  serpentinous 
variety  to  which  the  name  asbestos  ia 
generally  given  in  commerce,  but  that 
it  is  a  fibrous  variety  of  amphibole,  with 
cnaracteristics  resembling  very  closely 
those  of  the  rare  variety  known  as  an- 
tholite.  It  is  stated  that  the  better 
quality  of  this  asbestos  which  is  milled 
at  Bridgewater  is  employed  for  boiler 
coverings,  and  that  the  finely  ground 
material  is  used  for  wall  plaster  under 
the  name  asbestal. 

Talc 

The  talc  mjme  on  the  outskirts  of  the 
town  of  Madoc,  known  as  the  Harrisoa 
mine,  has  a  depth  of  53  feet.  The  shaft 
is  18  by  20  feet  in  cross  section,  witb 
short  drifts  which  prove  the  merchant- 
able talc  to  have  a  width  of  at  least 
34  feet.  A  few  carloads  of  the  mineral 
were  shipped  during  the  past  year  to 
New  Jersey,  where  it  is  ground  and  dis- 
tributed to  the  trade. 

Graphite 

The  working  graphite  mines  were 
pretty  fully  described  in  last  year's  Re- 
port. Hence  it  is  unnecessary  to  repeat, 
the  description  here. 

Work  was  carried  on  at  the  Black 
Donald,  which  is  reached  via  Calabogie 
station,  on  the  line  of  the  Kingston  and 
I'embroke  railway,  throughout  the  year. 
Considerable  diamond  drilling  has  been 
done  in  testing  the  deposits.  The  flood- 
ed portion  of  the  mine  mentioned  in  the 
last  Report  has  not  been  unwatered,  but 
estimates  have  been  obtained  for  the 
building  of  a  coffer-dam  to  shut  off  the 
water  of  the  lake. 

The  McConnell  graphite  mine  and 
works,  in  Lanark    county,    sonoie     mile^ 
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from  the  town  of  Perth,  were  in  opera- 
tion throughout  the  greater  part  of  the 
year.  At  the  time  of  my  visit  in  No- 
vember, the  mine  had  just  been  shut 
down,  but  the  mill  was  running. 

Some  work  was  done  on  a  graphite 
property  a  few  miles  from  Kin- 
mount      station     in     Victoria     county. 

Gold  Mines 

As    many   gold   properties   liave   been 
worked  during  the  last  twelve  months 
as   in  former  years,  but  owing   to   the 
unfortunate    closing   down   of    the    Bel- 
mont mine   in   the   second   half   of   the 
year  the  output  of  the  precious  metal  in 
this  part  of  the  year  has  been  reduced. 
Considering  the  location,  equipment,  and 
other  characteristics  of  the  Belmont,  it 
would  seem   that  it  should  not  remain 
idle  long.      If  the  old  company  do  not 
feel    in   a   position   to  go   on  with    the; 
work,  it  is  to  be  hoped  that  a  re-organi- 
zation will  take  place,  which  will  bring 
about    the   resumption     of     operations. 
Taking  into  account  the     cheap  water 
power  which  has  been  developed  by  the 
company,  the  low  price  of  labor  and  sup- 
plies in  this  district,  and  the  fact  that 
the  mine  is  situated  within  half  a  day*s 
travel  from  the  city  of  Toronto,  it  is 
believed  that  ore   can     be   treated     as 
cheaply  at  this  mine  as  at  any  mine  in 
the    world.       A    little   work    has    been 
-done  on  claims  adjacent  to  the  Belmont. 

Three  properties  alon^  the  Central  On- 
tario railway  were  operated  during  the 
past  year.  Development  has  been  car- 
ried on  almost  continuously  on  the  Cook 
property,  adjacent  to  the  Deloro  mines, 
and  during  the  first  half  of  the  year  the 
Atlas  mill  and  mine  were  worked.  A 
cyanide  plant  for  treating  the  aurifer- 
ous mispickel  concentrates  was  added  to 
the  equipment  of  this  mill.  The  stock 
of  concentrates,  which  had  accumulated 
at  the  mill,  were  satisfactorily  treated. 
It  is  to  be  regretted  that  the  consoli- 
dation into  one  company  of  the  Atlas, 
Deloro  and  adjoining  properties  has 
not  been  carried  out.  If  worked  under 
one  management  costs  could  be  greatly 
lessened. 

The  Sovereign  mine  is  situated  neiir 
Malone  station  on  the  Central  Ontiirio 
railway  and  was  formerly  known  as 
the  Feigle.  The  hill  on  which  the  ore 
bodies  are  found  was  worked  over  in  a 
very  unsystematic  manner  years  ago. 
The  ore  which,  at  times,  was  very  rich. 
was  found  in  somewhat  irregular  de- 
posits that  appear  to  lie  rather  flat. 
The  mine  is  now  being  operated  by  the 
Sovereign  Gold  Mining  and  Development 
Corporation  of  Ontario,  Limited,  who^o 
main   office   is   at   477    Ellicott    Square, 


Buffalo,  N.Y.  The  work  now  bein^  done 
is  chietiy  on  the  extension  of  old  pits  ond 
openings  which  are  near  the  boundary 
line  of  the  old  Gladstone  property.  A 
boiler  house  was  erected  during  the  past 
year.  There  is  a  lO-stamp  mill^  ^ut  up 
in  1891,  on  the  property.  This  mill  has 
been  kept  in  good  repair  and  it  is  ex- 
pected that  it  will  be  started  up  at  an 
early  date.  A  force  of  about  20  men  is 
employed  under  superintendent  Henry 
Lloyd. 

Mr.  W.  A.  Uungerford  and  associates 
have  re -opened  the  Craig  mine,  which  is 
situated  a  few  miles  from  Bannockburn 
station,  and  additional  plant  has  been 
put  in.  This  property  is  described  in 
the  seventh  Report  of  the  Bureau  of 
Mines.  It  is  there  said  to  comprise  the 
south  half  of  lots  4  and  5  in  the  third 
concession  of  the  township  of  Tudor,  100 
acres.  Considerable  stripping  was  done 
on  the  property  by  the  original  owners, 
and  in  the  latter  part  of  189ti  a  com- 
pany was  organized  to  work  it,  which 
sank  a  shaft  to  a  depth  of  100  feet, 
since  which  time^  until  last  year,  it  has 
lain  idle. 

Farther  east  in  this  district  two  or 
three  gold  properties  have  received 
some  attention.  The  Star  of  the  Kast 
property  near  Perry's  rapids,  Myer*s  Cave 
P.  0.,  on  the  Mississippi  river  in  Bar- 
rie  township,  Frontenac  county,  has  had 
some  work  done  on  it.  Samples  of  this 
auriferous  ore  carry  quite  massive  iron 
pyrites.  The  Boerth  mine,  on  lot  29  in 
the  seventh  concession  of  the  township 
of  Clarendon,  Frontenac  county,  was 
also  re-opened  during  the  past  year,  and 
it  is  the  intention  to  continue  work 
during  1904.  This  mine  has  been  de- 
scribed in  former  Reports  of  the  Bureau, 
Vol.  IX.,  p.  93,  and  Vol.  XL,  p.  203, 
The  ore  consists  of  auriferous  quartz 
and  mispickel.  The  treatment  by  stamp 
milling  and  cyaniding,  practised  at  the 
Deloro  and  Atlas  mines  in  the  town- 
ship of  Mai*mora  is  adapted  to  it. 
There  is  a  ten-stamp  mill  on  the  prop- 
erty. Two  shafts  have  depths  of  about 
120  and  35  feet  respectively,  according 
to  former  reports  published  by  the 
Bureau,  and  there  has  also  been  con- 
siderable ore  taken  out  of  open  cuts. 

Copper  Mines 

Work  was  done  with  a  few  men  on 
three  or  four  of  the  Parry  Sound  copper 
properties  during  the  past  year.  The 
shaft  of  the  Consolidated  mine  on 
Spider  lake  is  said  to  have  a  depth  of 
150  feet.  It  has  a  collar,  and  timber 
every  14  feet  down  but  no  partition, 
'ilie  top  of  the  shaft  is  covered  with  a 
door.  There  is  a  steam  hoist.  No  work 
was  being  done  on  the  day  of  my  visit. 
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The  Ontario  Colorado  Mining  Com- 
pany, whose  property  lies  at  the  outlet 
of  Spider  lake,  had  a  shaft  down  to  a 
depth  of  '56  feet  in  September.  The 
headquarters  of  this  company  is  in  De- 
troit. 

The  chief  work  done  on  the  Wilcox 
during  the  past  year  was  in  an  open 
cut  near  the  mill. 

An  interesting  discovery  of  copper 
pyrites,  which  I  have  not  ^had  an  op- 
portunity of  examining,  is  that  in  the 
bottom  of  the  Goe  iron  mine,  near  El- 
dorado station  in  Hastings  county. 
Hematite  has  been  shipped  from  this 
mine  for  a  number  of  years.  This  ore 
is  said  to  have  given  place  to  copper 
pyrites  in  the  bottom  of  the  shaft. 

Zinc  and  Lead  Mines 

The  Richardson  zinc  mine,  near  Long 
Lake  P.  O.,  in  the  township  of  Olden, 
Frontenac  county,  has  been  worked  with 
a  small  force  of  men  throughout  the 
year.  Mining  has  been  done  chiefly  by 
stoping  ore  from  the  area  surrounding 
the  upper  part  of  the  shaft,  although  a 
little  sinking  has  been  done,  the  shaft 
now  having  a  depth  of  100  feet. 

The  rock  in  which  the  deposit  occurs 
is  crystalline  limestone  of  the  Grenville 
series.  The  ore  at  times  occurs  in  a 
distinct  vein-like  form,  which  breaks  up 
into  stringers  and  enlarges  into  pockets 
of  considerable  size.  It  consists  of 
rather  dark-colored  zinc  blende,  through 
which  is  intermixed  more  or  less  galena, 
'i'he  material  shipped  is  hand-picked  at 
the  mine  to  40  per  cent,  or  over  of 
zinc.  This  usually  carries  from  10  to  15 
per  cent,  of  lead.  The  pure  galena  ap- 
pears to  carry  about  20  ounces  of  silver 
to  the  ton.  The  buyers  however  allow 
nothing  for  the  silver,  and  nothing  for 
the  lead  unless  it  runs  over  10  per  cent. 
The  ore  is  sold  in  Europe.  Material  car- 
rying a  lower  percentage  of  the  metals 
than  that  mentioned  is  left  lying  on  the 
dump. 

During  the  year  the  HoUandia  lead 
mine,  near  Bannockburn  station,  was  re- 
opened, and  equipped  with  a  hoisting 
and  small  concentrating  plant  together 
with  a  small  experimental  furnace,  with 
which  some  tons  of  lead  were  smelted. 
It  is  the  intention  of  the  owners  to 
continue  the  development  of  this  mine. 

The  mill  contains  crushing  machinery 
together  with  trommels  and  four  double 
compartment  Hartz  jigs.  In  the  smelter 
are  so  called  Missouri  air  furnaces 
which  have  a  combined  capacity  of  six 
tons  of  lead  a  day.  A  blast  furnace 
is  to  be  erected  at  once  which  will  have 
a  ca parity  of  ten  tons  a  day.  The 
shaft   has   a   depth  of  61   feet. 


In  the  first  quarter  of  1904  work  was 
resumed  on  the  J?Yontenac  lead  mine,  in 
J^ugh  borough  township,  which  has  lain 
idle  for  many  years.  A  deBcription  of 
this  mine  and  its  plant  is  given  in  the 
Keports  of  the  Geological  Survey  of 
Canada.  Work  is  being  done  on  a  new 
opemng,  whoeh  has  resettled  a  depth  of 
about  15  feet,  and  lies  some  distance 
from  the  old  mine.  The  ore  consists  of 
galena  and  zinc  blende  in  crystalline 
iuneetone.  The  deposit  is  sin^ar  in 
torm  to  that  of  the  Olden  zinc  mine,  in 
the  openings  formerly  worked  zinc  was 
not  aasociated  with  the  lead,  l^e  fol- 
lowing analysis  ol  an  af^iDximatflly 
average  samplcj,  taken  by  the  wTiter,  of 
some  50  tons  of  the  ore  now  being  min- 
ed shows  the  relative  proportion  of  the 
metais  : — 

Per  cent. 

Lead 18.12 

Zmc 8.10 

yuver 1.20  oz. 

Oopper none. 

Iron  Mines 

There  are  few  changes  to  record  in 
connection  with  the  iron  mines  of  the 
eastern  part  of  the  Province  during  the 
past  year. 

The  chief  shipper,  the  Radnor  mine, 
produced  about  the  same  quantity  of 
ore  in  1903  as  during  the  preceding  year. 
The  ore  extracted  here  is  all  taken 
trom  open  pits.  Before  being  ship- 
ped it  is  hand  sorted.  A  considerable 
amount  of  low  grade  ore  is  produced 
which  is  left  lying  on  the  dump.  Ex- 
periments have  been  made  with  a  view 
to  concentrating  this  material  by  means 
of  magnetic  separators.  The  pits  are 
in  the  form  of  a  semi-circle,  the  ore  oc- 
curring in  a  bed-like  mass  which  has 
a  very  regular  dip  of  about  35  de- 
grees from  all  points  on  the  edge  of  the 
semi-circle.  It  is  said  that  diamond 
drill  holes  put  down  some  distance  in 
from  the  edge  of  the  semi-circle  have 
proved  that  the  thickness  of  the  ore 
•and  the  dip  remain  fairly  constant  with 
depth.  It  was  pointed  out  in  a  former 
report  that  granite  dikes  cut  the  ore  in 
this  deposit.  A  narrow  stringer  or  vein- 
let  of  galena  is  also  seen  to  have  the 
same  relation  to  the  ore  in  one  of  the 
pits.  The  ore  from  this  mine  is  shipped 
via  Caldwell  station,  to  the  company's 
furnace  at  Radnor  Forges,  Que. 

The  Mineral  Range  Iron  Mining  Com- 
pany, whose  properties  lie  a  few  miles 
from  L'Amable  station,  Hastings  coun- 
ty, have  been  at  work  during  the  past 
year.  Roads  have  been  built,  and  a 
number  of  test-holes  have  been  eunk  by 
moans  of  the  calyx  drill  in  the  ore 
bodies. 
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The  discovery  of  copper  pyrites  in  the 
bottom  of  the  pit  of  the  Goe  iron  mine 
at  Eldorado  has  already  been  mention- 
ed.. It  would  appear  that  a  consider- 
able change  has  taken  place-  in  the 
character  of  the  ore  in  this  mine. 

Small  amoimts  of  iron  ore  have  been 
produced  from  other  mines  in  the  east- 
em  counties  during  the  past  twelve 
months. 

This  eastern  district  is  well  supplied 
with  water  powers,  and  it  would  seem 
that  the  time  has  arrived  when  some  of 
the  iron  mines,  now  lying  idle  in  east- 
em  Ontario,  can  be  profitably  worked  by 
first  hand-picking  the  shipping  ore,  and 
subjecting  the  leaner  material  to  mag- 
netic concentration.  Ores  of  similar 
character  are  successfully  concentrated 
in  New  York  state  and  elsewhere. 

A  rather  full  account  of  the  distribu- 
tion and  character  of  the  iron  deposits 
in  a  part  of  eastern  Ontario  has  been 
published  by  the  Geological  Survey,  Ot- 
tawa. It  is  by  Mr.  £.  D.  Ingall,  and 
its  title  is  "On  the  Iron  Ore  Deposits 
Along  the  Kingston  and  Pembroke  Rail- 
way." 

Iron  Pyrites 

The  property  known  as  the  Jarman 
mine,  near  Bannockburn  station,  has 
been  worked  on  about  the  same  scale 
during  the  last  twelve  months  as  it  was 
for  two  or  three  years  previously.  Mr. 
Nichols,  the  chief  owner  of  this  prop- 
erty, has  been  developing  a  deposit  of 
tHe  same  mineral  daring  the  laist  sum- 
mer and  autumn  near  the  line  of  the 
Uanadian  Facific  railway,  a  few  miles 
east  of  Tweed  station.  This  deposit  was 
opened  up  years  ago  as  a  gold  prospect 
and  a  small  plant  was  installed  on  it,^ 
but  the  only  value  of  the  ore  is  in  its 
sulphur  contents.  The  shaft  had  reach- 
ed a  depth  of  about  60  feet  at  the  time 


of  my  visit,  in  the  autumiL  Mr.  Kis- 
ing  has  succeeded  Mr.  Jarman  as  su- 
perintendent of  both  these  properties. 

The  Jarman  pyrite  mine  has  a  deptti 
(April,  1904)  of  175  feet,  with  three 
levels,  as  follows  :  First  at  64  feet, 
north  drift  150  feet,  south  180  feet ; 
second  at  113  feet,  north  drift  148  feet, 
south  138;  third  at  176  feet,  north  drift 
105  feet,  south  105.  hibipments  were 
delayed  during  the  winter  by  railway 
blockades,  llie  shaft  on  the  property 
near  I'weed  has  a  depth  of  135  feet, 
witih  some  drifting. 

Messrs.  J.  E.  Harrison,  C.  E.  Smith 
and  others  have  done  some  work  on 
deposits  adjacent  to  the  last  mentioned 
one. 

Other  Mineral  Industries 

A  number  of  mineral  industries  of 
eastern  Ontario  have  been  mentioned  in 
the  introduction.  As  these  industries 
do  not  come  imder  the  heading  of  mines 
they  cannot  properly  be  dealt  with  in 
this  place.  The  chief  features  in  con- 
nection with  the  year's  operations  of 
most  of  them  are  dealt  with  in  the  re- 
port of  the  Director,  where  it  is  shown 
that  there  have  been  important  devel- 
opments in  the  petroleiun  and  other  in- 
dustries. One  of  the  most  important 
group  of  our  industries  is  that  which 
uses  limestone  as  a  base.  The  distribu- 
tion, character  and  uses  of  our  lime- 
stones are  described  by  the  writer  in  a 
special  paper  published  as  Part  2  of  the 
Thirteenth  Report.  Since  the  detail- 
ed report  on  peat  was  published 
last  year  developments  oi  interest  have 
taken  place  in  this  industry.  The  clays 
of  the  Province,  are  growing  in  im- 
portance yearly  and  a  special  report  on 
them  would  be  of  service.  From  the 
table  of  statistics  of  our  annual  min- 
eral production  the  relative  importance 
of   the   several   industries  will  be   seen. 


Cobalt-Nickel  Arsenides  and  Silver 


By  Wfllct  G.  MiUer 


Late  in  the  autumn  of  1903  the  dis- 
covery of  deposits  of  cobalt- nickel - 
arsenic  and  silver  ores  in  the 
northern  part  of  the  Province  was 
made  public.  Little  importance 
seenks  to  have  been  attached  to 
the  (^osftts  by  those  who  first  saw 
them,  it  being  thought  that  they  car- 
ried a  small  amount  of  oopper,  the  nic- 
colite  being  mistaken  for  this  metal. 
Mr.  T.  W.  Gibson,  the  Director  of  the 
Bureau  of  Mines,  however,  when  on  a 
visit  to  the  district  in  October,  received 
specimens  of  the  minerals,  and  recog- 
nized that  they  represented  valuable 
ore.  The  writer  was,  accordingly,  in- 
structed to  make  as  thorough  an  exami- 
nation of  the  deposits  and  surrounding 
area  as  could  be  made  at  the  season 
of  the  year,  snow  having  already  begun 
to  fall  in  the  district,  before  his  arriv- 
al in  the  first  week  in  November. 

The  deposits  were  discovered  during 
the  building  of  the  Temiskaming  and 
Northern  Ontario  railway,  the  Govern- 
ment line  which  is  now  under  construc- 
tion from  North  Baj'  junction,  on  the 
Canadian  Pacific,  to  the  head  of  Lake 
Temiskaming.  The  road-bed  of  this  new 
railway  runs  almost  over  the  top  of 
the  first  of  the  deposits  diHcovered.  The 
ore  bodies  lie  five  miles  south  of  Hailey- 
bury,  one  of  the  two  sister  villages  on 
the  Ontario  side  of  the  northern  part 
of  Lake  Temiskaming.  Haileybury,  fol- 
lowing the  railway,  lies  about  106  miles 
north  of  North  Bay  station,  which  is, 
by  the  Grand  Trunk  railway.  227  miles 
north   of  the  city   of  Toronto. 

The  Deposits  Described 

As  the  value  of  the  deposits  was  learn- 
ed onlv  a  short  time  before  the  surface 
became   covered   with   snow,   very    little 
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prospecting  has  been  done  in  the  m^ .    ^' 
rounding  area.     The     discoveries  .  w«rt  tj'j. 
made  by  men  employed  on  the  raiiwayt      \ 
and  not  by  regular  prospectors;  heuM 
the  work  has  not  been  done  as  system* 
atically   as   it   might   have   been. 

When  I  visited  the  locality,  four  veins 
had  been  located  in  the  vicinity  of  a 
small  body  of  water  known  as  Long 
lake,  whicfh  is  not  shown  on  existing 
maps.  It  lies  about  one-lnalf  mile 
south  of  the.  southern  boundary  of  lots 
8  and  9  in  the  first  concession  of  the 
township  of  Bucke.  The  reports  of 
other  finds  were  not  verified. 

Each  of  the  four  veins  visited  was 
found  to  carry  cobalt.  Nickel  also  ap- 
pears to  be  present  in  all  of  them;  but 
as  the  weathering  of  the  cobalt  com- 
pounds masks,  at  times,  the  nickel 
colors,  this  latter  metal  was  not  defin- 
itely recognized  in  two  of  the  depostta, 
although  it  doubtless  occurs  wherever 
the  cobalt  is  found.  Three  of  the  veiiii 
are  rich  in  native  silver.  The  veins  oe« 
cur  in  unsurveyed  territory,  and,  as  the 
locations  are  as  yet  unnamed,  we  shell 
speak  of  them  as  Nos.  1,  2.  3  and  4.  Tlie 
outcrop  of  No.  2  lies  about  one-half 
mile  southwest  of  No.  1,  and  No.  S 
the  same  distance  southwest  of  No.  2l 
The  outcrop  of  the  fourth  vein  is  about 
one-half  mile   southeastward  of   No.  8. 

The  accompanying  plan  shows  the  lo- 
cations which  were  surveyed  since  wj 
visit,  with  the  position  of  the  veins. 

Very  little  work  has  been  done  on  any 
of  the  veins,  and  as  the  surface  is  pret- 
ty well  covered  with'  moss  and  soil,  it 
is  impossible  to  state  what  is  their  hori- 
zontal extent. 

All  of  the  veins  cut  through  one  or 
both  of  the  formations  known  in  the 
district  as  Huronian  slate  and  breccia- 
conglomerate      or      agglomerate.        The 
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latter  rock  is  considered  to  be  com- 
posed oi  volcanic  ejectamenta — ^grains 
and  fragments  of  rocks  of  various  kinds 
which  have  become  consolidated.  The 
slato  conglomerate  of  older  Canadian 
writers,  Logan  and  Murray,  is  a  vari- 
ety.    The  slate  along  the  railway  cuts« 

.  ,  in  the  vicinity  of  Long  lake,  occasion- 
ally contains  fragments  of  pink  gran- 
ite, which  are,  at  times,  a  couple  of 
inches  or  more  in  diameter.  On  the 
faces  of  some  of  the  vertical  cliffs,  the 
well-banded  slate  at  the  bottom  is  found 
to  pass  gradually  into  massive  breccia- 
M^Qkiglomerate  at  the  top,  the  fragments 
.-,    /in  the  latter  being  of  varied  composi- 

('  ''  tion  and  ranging  in  size,  from  smaU 
grain-like  fragments  to  pieces  of  rock 
a  foot  in  diameter. 

The  presence  of  dikes  or  sheets  of 
some  of  the  darker-colored  eruptiveswas 
suspected,  but  they  were  not  definitely 
recognized.  In  the  field  they  would  re- 
semble rather  closely  some  of  the  more 
massive  varieties  of  the  slate  and  finer- 
grained  breccia. 

The  slate  and  agglomerate  have  a 
blight  dip,  and  the  veins  re^ 
ferred  to  cut  them  almost  vertical- 
ly. The  strike  of  veins  Nos.  1  and 
'A  is  approximately  northeast  and  south- 
west; that  of  4  is  east  and  west;  that 
of  2,  northwest  and  southeast.  Diabase 
and  gabbro  invade  these  fragmental 
rocks  in  some  parts  of  the  district,  and 
appear  to  underlie  most  of  the  area. 
Whether  the  veins  penetrate  these 
igneous  rocks  beneath  the  slate  and  ag- 
;2:lomerate  has  yet  to  be  determined. 
About  three  miles  to  the  northward  of 
Long  lake,  Silurian  limestone  overlies 
the  Huronian,  but  the  limestone  is  un- 
doubtedly of  younger  age  than  the 
veins. 

Deposit  No.  I 

Vein  No.  1  lies  east  of  the  railway 
track,  at  the  edge  of  a  swamp,  about 
one-quarter  mile  north  of  the  end  of 
Long  lake.  It  has  been  uncovered  at 
three  points,  which  are  within  a  few 
yards  of  one  another.  As  the  surface 
of  the  rock  is  low  here,  and  little  of  it 
IS  exposed,  it  is  difficult  to  tell  much 
about  the  form  of  the  deposit.  Medium 
jjrained,  dork-colored  agglomerate  is 
found  on  one  wall.  At  the  widest 
opening  the  deposit  has  a  width  of  over 
(5  feet,  but  the  vein  matter  is  more  or 
less  mixed  with  rock.  The  ore  consists 
of  niccolite,  or  the  arsenide  of  nickel, 
und  smaltite,  the  diarsenidc  of  cobalt, 
together  witli  much  native  silver.  Nic- 
colite contain?  theoretically,  43.9  per 
cent,  of  nickel  and  56.1  of  arsenic.  Smal- 
tite carries  28.2  per  cent,  of  cobalt  and 
71.8  of  arsenic.     It  may  be  added  that 


the  orc^  of  nickel  now  worked  in  On- 
tario, the  iron  sulphide  or  pyrrhotite 
of  Sudbury,  in  which  nickel  occuis  not 
as  an  essential  but  as  an  accidental  con- 
stituent, carries,  on  the  average,  less 
than  5  per  cent,  of  the  metal.  On 
weathered  surfaces  the  vein  matter  is 
coated  with  the  beautiful  pink  decompo- 
sition product,  cobalt  bloom.  The  green 
nickel  stain  is  also  seen  oj^  some  sur- 
taces,  but  is  usually  masked  by  that  of 
the  cobalt.  This  nickel  compound  i» 
probably  the  arsenate,  annabergite,  but 
nickel  silicate  may  also  be  present.  The 
secondary  mineral,  arsenolite,  was  seea 
on  some  specimens.  The  native  silver 
occurs  as  films,  or  leaves  and  fine 
threads,  or  moss-like  forms^  through  the 
nickel  and  cobalt  minerals,  especially  in 
the  niccolite,  as  well  as  in  cracks  in 
the  rock  and  in  the  calcite  veinstone. 
In  weathered  portions  of  the  ore  the 
silver  shows  distinctly.  Some  lumps  of 
weathered  ore  weighing  from  10  to  50 
lb.  carry  a  high  percentage  of  silver. 
One  sheet  composed  chiefly  of  silver, 
attached  to  a  rock  surface,  had  a  thick- 
ness of  nearly  0.375  inches  and  a  diam- 
eter of  about  1  foot.  Professor  Wm. 
Nicol  has  reoogndzed  the  antimonial  sil* 
ver,  dyscrasite,  as  was  suspected  in  the 
field,  in  association  with  the  native  sil- 
ver. Mr.  A.  G.  Burrows  foun.l  a 
sample  of  dyscrasite  from  ore  body  Xo. 
1  to  carry  84.08  per  cent,  silver  with  a 
strong  qualitative  reaction  for  anti- 
mony, none  for  arsenic  and  only  tracer 
of  sulphur;  which  is  very  near  the 
formula  AgfiSb.  Prof.  Nicol  also  pix)ve«l 
the  presence  of  chloanthite,  NiA!»2.  It 
is  associated  with  the  niccolite,  and  also 
occurs,  pretty  free  from  cobalt,  in  some 
of  the  nodular  masses  in  the  calcite. 
An  analysis  was  made  by  Mr.  Bur- 
rows of  the  pure  chloanthite  taken  from 
a  sample  of  the  vein  matter  of  ore-'body 
No.  1  containing  the  ore  in  small  con- 
cretions which  gives  the  following  per- 
centages : 

Nickel 23.24 

Cobalt 4.11 

Silver 2.78 

Antimony none 

Sulphur 2.18 

Arsenic    67.17 

Total y9.48 

The  silver  appears   to  have  crystallicod 
earlier    than    the   niccolite,   which      has 
been   deposited  around  it.      The  cobalt 
arsenide  has  formed  still  later  than  the 
niccolite. 

Little  laboratory  work  has  yet  been 
done  on  the  specimens  collected.  An- 
alyses of  the  ore,  unless  of  samples 
representing  a  large  quantity,  are  of  lit- 
tle economic  value,  although  they  are  of 
scientific  interest.     A  sample  composed 
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essentially  of  niccolite  contained  5.02  oz. 
of  silver  to  the  ton^  and  nickel,  26.64, 
cobalt  6.16,  arsenic  45.64  per   cent. 

A  small  hand  specimen  of  the  rock, 
which  occurs  mixed  with  the  ore  and 
gives  it  the  character  of  a  brecciated 
vein,  shows  a  sharp  contact  between 
the  line  grained  slate,  ash  rock,  and  a 
medium  grained  rock  of  similar  compo- 
sitioiu 

As  so  little  work  has  been  done  on 
this  ore  body,  it  is  difficult  to  deter- 
mine whether  the  three  openings  belong 
to  one  vem,  or  whether  the  ore  occurs 
in  a  more  irregular  deposit,  although 
the  chief  opening  appears  to  be  on  a 
vein-like  body.  The  ore  is  undoubtedly 
very  rich,  containing  values  in  nickel, 
cobalt,  silver  and  arsenic,  and  a  com- 
paratively small  vein  could  be  worked 
at  a  handsome  profit. 

Deposit  No.  2 

Deposit  No.  2  is  distinctly  vein-like 
in  form.  The  ore  here  is  a  mixture  of 
smaltite,  and  probably  some  closely  re- 
lated arsenides  of  cobalt,  such  as  saf- 
tloHte,  and  niccolite. 

The  following  table  gives  the  results 
of  analyses  which  have  been  made  of 
samples  from  vein  No.  2: 


Cobalt 16.8 

Nickel 7.0 

Iron 6.8 

Arsenic 

Sulphur 

Inaol.  fdlica.  &c.       0.9| 
Water 


09.0 


2 


3 


16.7 
6.H 
7.5 

62.0 
7.0 


16.76    19.80) 
6.24      4.56/ 

6.20 

66.60    60.30 


3.3; 


4.09 
2.-I0 

2.00 


21.70 

8.89 

63.55 

5.38 

0.60 


Totalii lOO.O  100.0    :  99.35       99.92 


Analyses  1  and  2  were  made  by  Mr.  O. 
S.  James;  the  former  represents  a  hand 
specimen  from  ne^ir  the  surface,  and 
the  latter  is  from  a  depth  of  about 
twenty  feet;  3  and  4  are  of  average 
samples  collected  by  the  writer,  the  for- 
mer from  the  uppermost  opening  and 
the  latter  from  the  middle  or  main 
opening,  the  analyst  being  Mr.  A.  0.  Bur- 
rows. It  was  evident  that  sample  3 
was  somewhat  weathered,  as  it  showed 
considerable  cobalt  bloom.  Analysis  5 
is  by  Dr.  J.  Waddell.  It  represents  a 
specimen  collected  by  Prof.  Nicol.  This 
specimen  was  not  taken,  like  3  and  4, 
with  the  object  of  determining  the  aver- 
age composition  of  the  vein.  Prof. 
Nicol  states  that  a  qualitative  analysis 
showed  the  presence  of  small  amounts 
of  copper  and  lead,  and  the  absence 
of  antimony,  bismuth  and  zinc. 


This  ore-body,  unlike  the  other  three 
examined,  carries  no  silver  in  the  parts 
so  far  uncovered.  At  the  time  of  my 
visit  three  openings  had  been  made  on 
the  vein  over  a  length  of  300  feet.  The 
massive  ore  has  a  width  of  14  inches, 
but  vugs  in  the  wall-rock,  2  feet  or  more 
from  the  vein,  are  filled  with  cobalt 
bloom.  The  rock  of  both  walls  is  slate. 
The  walls  are  well  defined,  and  the  vein 
dips  almost  vertically,  the  strike  being 
toward  the  southeast.  The  vein  lies  on 
the  hillside,  a  few  hundred  yards  east 
of  Long  lake  and  the  railway,  and,  un- 
like ore-body  No.  1,  is  at  a  height  of 
about  70  feet  above  the  water  leveL 
Although  the  width  of  this  vein  is  not 
great,  the  character  of  the  ore  is  such 
as  to  make  it  promising  at  the  present 
price  of  the  metals  contained  in  it. 
During  the  winter  it  is  said  that  a 
shaft  was  sunk  to  a  depth  of  30  feet 
on  the  vein.  The  ore  at  this  depth  is 
not  so  massive,  being  intermixed  with 
rock. 

The  ore  has  a  massive  appearance, 
and  a  rather  dark -grey  color,  where  not 
coated  with  cobalt  bloom.  When  ex- 
amined carefully,  however,  in  hand 
specimens,  especially  if  a  polished  sur- 
face be  examined  with  a  magnifying 
glass,  It  is  seen  to  be  a  mixture  of  a 
gray  mineral,  which  is  chiefly  smaltite, 
and  the  reddish  mineral,  niccolite. 
Smaltite  and  the  corresponding  arsenide 
of  nickel,  chloanthite,  are  claimed  by 
most  authors  to  pass  into  one  another 
by  the  substitution  of  cobalt  for  nickel, 
and  vice  versa.  Niccolite,  in  the  an- 
alyses quoted  by  Dana  and  others,  car- 
ries only  a  small  percentage  of  cobalt 
and  iron,  while  smaltite  and  the  other 
diarsenides  of  cobalt  frequently  con- 
tain much  iron  and  nickel.  In  the  ore 
under  consideration,  the  cobalt  and 
nickel  appear  to  be,  for  the  most  part, 
in  distinct  compounds.  In  the  analysis 
quoted  (No.  1)  if  we  consider  the  7  per 
cent,  of  nickel  to  exist  as  niccolite,  and 
the  percentages  of  iron  and  cobalt,  6.3 
and  16.8,  respectively,  to  exist  as  smal« 
tite,  the  theoretical  percentage  of  ar- 
senic in  the  ore  should  be  68.47.  instead 
of  69,  as  found  by  analysis.  The  per*" 
centage  of  niccolite  by  weight  would  be 
1.5.94,  or  about  one-seventh  part  of  the 
whole  by  volume,  since  niccolite  has  a 
somewhat  higher  specific  gravity  than 
smaltite.  The  specimens,  when  exam- 
ined with  the  magnifying  glass,  agree 
with  this.  The  niccolite  has  crvstallized 
earlier  than  the  smaltite,  which  forms 
the  ground-mass  through  which  the  nic- 
colite grains  are  set. 

Minute,  brilliant,  silver-white  cr 
tin-white  crystals  occur  sparing- 
ly, embedded  in  the  wall-rock  and 
in       the       ore.       The     crvstals     occ\ir 
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in  cubes,  and   in  combinations  of   this 
form   vith   the  pyritohedron,   or   rhom- 
bic dodecahedron,  and  octahedron.  Prof. 
Nicol  who  has  measured  some  of  these 
on  the  goniometer  has  found   them  to 
be  smaltite.    The  white  or  gray  colored 
arsenides  show  a  tendency  to  form  glob- 
ular  or  spheroidal   masses,  with   a   ra- 
diated structure.      Some  of  these  mass- 
es in  the  calcite  have  a  diameter  of  over 
balf  an  inch.     The  ore  is  at  times  some- 
what porous,  spaces  being  left  between 
the   globules,    which    are    tarnished    al- 
most  black   on    their    surfaces.     Where 
not  coated  with  cobalt  bloom,  the  wea- 
thered surface  of  the  ore  has  a  dark 
color,  not  unlike  that  of  the  wall  rock. 
On  a  fresh   surface,   the  more  massive 
ore    resembles   mispickel,   but    is    some- 
what darker  in  color.     Small  grains  of 
quartz  are  found  sparingly  in  the  ore. 
The  proportion   of   nickel   to  cobalt   in 
this  case  is  less  than  that  in  No.  1.  Tet- 
rahedrite   is   found  in  snvall  quantities, 
associated  with  the  smalite.    Mr.  A.  G. 
Burrows  found  a  sample  of  this  mineral 
to  possess  the  following  percentage  com- 
position : 

Copper 36.04 

Sulphur 22.80 

Antimony 21.86 

Zinc 8.14 

Iron 9.84 

Cobalt none 

Nickel none 

Lead none 

Arsenic Not  det. 

Total    98.74 

A  deposit  carrying  galena  and  copper 
-pyrites  lies  a  short  distance  southeast 
of  rein  No.  2.  Very  little  of  its  surface 
is  uncovered  and  no  analyses  have  been 
made  of  the  samples  collected.  Grains 
and  small  masses  of  copper  pyrites  were 
seen  in  the  slate,  in  the  railway  cuts,  in 
the  vicinity  of  deposit  No.  1. 

Ore  Bodies  3  and  4 

Ore  body  No.  3,  so  far  as  could  be 
seen,  is  similar  in  character  to  No.  1. 
It  lies  at  the  southern  edge  of  Long 
lake.  The  ore  consists  of  native  silver, 
smaltite  and  cobalt  bloom,  and,  in  all 
probability,  niccolite  also. 

The  location  on  which  this  deposit  is 
situated  is  known  as  the  ^lo- 
Kinley       and       Darragh       claim.  A 

sample  of  the  ore  which  woi^ru- 
ed  fifteen  and  one-quarter  ozs.  mul 
showed  native  silver  together  with  smal- 
tite and  considerable  cobalt  bloom,  was 
found  by  Mr.  Burrows  to  possess  the 
following   composition  : 


Per  cent 

Silver 11.10 

Cobalt 15.08 

Nickel 5.66 

Arsenic 49.68 

Sulphur 2.55 

Gold none 

Iron 6.38 

Insoluble 5.50 

Undetermined — ^water,  etc 4.16 

Total 100.00 

Vein    No.     4,    although     having     the 
smallest  width  of  the  four,  is,  in  many  re- 
spects, the  most  interesting  of  the  group. 
Here  a  perpendicular  bare  cliff  of  rock, 
60  or  70  feet  high,  faces  west.    The  vein, 
whose  width  averages  not  more  than  8 
inches,  cuts   this   face   at  right   aii^rle:^, 
and  has  an  almost  vertical  dip.       The 
vein  is  weathered  away,  leaving  a  crack 
in  the  face  of  the  cliff  2  feet,  in  some 
places  4  or  5  feet,  in  depth.       When  I 
saw  it  first,  it  had  not  been  disturbed. 
Thin  leaves  of  silver  up  to  2  inches  in 
diameter,  were  lying  on  the  ledges,  and 
the  decomposed  vein  matter  was  cement- 
ed together  by  the  metal,  like  fungus  in 
rotten  wood.    It  was  a  vein  such  as  one 
reads  of  in  textbooks,  but  which  is  rare- 
ly seen,  being  so  clearly  defined  and  so 
rich  in  contents.     It  was  found   impos- 
sible to  get  a  fresh  sample  of  the  or© 
with  the  prospecting  pick,  the  vein  being 
so   much     decomposed.     The  weathered 
specimens,  however,  in  addition   to  the 
native   silver,    contained    cobalt   bloom; 
and    the    unaltered    ore    will    be    found, 
m  all  probability,  to  consist  of  smaltitq 
and  niccolite,  in  addition  to  the  silver. 
It  may  also  be  added  that,  in  one  part 
of  the  vein,  a  distinct  banded  structure 
was    noticed.     Across   a   disUnce    of   6 
mches    there   were    12   or   14   layers   ol 
ore  lying  parallel  to  the  walls.  At  the  bot- 

?™j*^^  ^^®  ^^^^  ^^®  ^^^^  <^"*8  thin-band- 
ed, dark -gray  or  greenish  and  at  times 
almost  black  slate,  which  has  a  slight 
dip.  This  slate  passes  gradually,  so  far 
as  could  be  determined  from  the  steep 
character  of  the  cliff,  into  coarse  brec- 
cia-conglomerate in  the  upper  part.  The 
fragments  in  the  conglomerate  consist 
of  quartz,  slate,  granite  and  other  rocks. 

On  some  of  the  weathered  surfaces  of 
the  native  silver  specimens  there  are 
small,  black,  spheroidal  masses,  with 
little  luster.  These  appear  to  be  the 
hydrated  oxide  of  cobalt,  heterogenite. 
Some  of  the  deposits  on  the  silver  re 
semble  asbolite.  The  carbonates  of 
cobalt  and  nickel  are  also  probab- 
ly present.  Antimonv  and  sul- 
phur have  been  detected  m  the  ore  of 
veins  1  and  2.  Detailed  analyses  are 
required  to  determine  the  character  of 
some      of    the      silver-bearing    minerals. 
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which  are  present  in  small  amounts. 
Bismuth,  copper  and  manganese,  in  an 
association  of  ores  such  as  we  have  in: 
these  deposits,  are  to  be  looked  for. 

A  sample  of  the  much  weathered  ore 
from  vein  No.  4,  which  appeared  to  con- 
tain less  silver  than  most  of  the  sam- 
ples collected  was  found  by  Mr. 
Burrows  to  have  the  following  percent- 
age composition  :  Silver  16.60,  cobalt 
3.91,  nickel  1.42,  arsenic  19.79,  gold  none. 
This  ore  is  brownish  to  yellowish  in 
color,  and  has  an  earthy  appearance.  Its 
color  is  due  to  the  presence  of  several 
decomposition  products,  the  oxides  of 
iron,  cobalt  and  nickel.  A  small  amount 
of  cobalt  bloom  is  present. 

Three  other  weathered  samples  in 
which  native  silver  was  distinctly  vis- 
ible possessed  the  following  percentage 
composition  : 

1.        2.        3. 

Silver 23.97  27.00  26.24 

Cobalt 2.85  2.80  8.34| 

Nickel    0.97  1.00  5.26 

Arsenie 18.30  19.30  13.28 

The  percentage  of  silver  in  3  repre- 
lents  a  value  of  $5,237.60  a  ton. 

A  Unique  Occurrence 

These  recently-discovered  ore  bodies 
lie  about  90  miles  northeast  of  the  town 
of  Sudbury,  in  the  vicinity  of  which  aro 
situated  the  well-known  nickel  mines.. 
The  ore  of  the  latter  is  of  a  different 
diaracter  from  that  of  the  Hailcybury 
deposits,  being  essentially  pyrrhotite  and, 
copper  pyrites.  The  rock  associateci 
with  the  Sudbury  deposits,  which  are 
Qot  veins,  but  deposits  of  irregulaii 
shape,  is  norite,  a  variety  of  gabbro; 
the  ore  itself  is  claimed  by  most  writ- 
ers to  be  essentially  of  igneous  orij^iii. 
It  is  thus  seen  that  there  is  little  in 
common  between  the  ore  bodies  of 
the  two  localities,  with  the  ex- 
cq>tion  that  nickel  is  a  char- 
acteristic metal  of  each.  The  Sud- 
bury pyrrhotites  carry  a  small  peniMit- 
age  of  cobalt  in  addition  to  nickel.  The 
minerals  niccolite,  danaite,  and  other 
arsenical  compounds,  have  been  found 
in  some  of  the  Sudbury  deposits,  but 
only  in  small  quantities. 

It  is  of  interest  to  note  that  a  de- 
posit of  sulpharsenide  of  iron,  miapir'kel, 
was  discovered  a  few  years  ago  near 
Net  lake,  which  lies  about  25  miles  to 
the  southwestward  of  the  Tlailej-bury 
deposits.  This  mispickel,  however,  does 
not  carry  appreciable  amounts  of  nickel, 
cobalt  or  silver. 

On  the  Quebec  side  of  lake  Temis- 
kaming,  about  nine  miles  to  the  north- 
eastward of  the  Haileybury  deposits, 
an  ore  body  known  as  the  "W'right  silver 


>uine  was  discovered  many  years  ago  by 
kontt  of  the  early  explorers  of  that 
region.'  During  recent  years  this  de- 
posit* ha?' been  worked  for  its  lead  and 
silver  -  contents.  The  deposit  is  unique 
in  character ,-  the  wall-rock  being  Huron- 
ian  breccia -conglomerate,  the  fragments 
m  which  are,  at'* times,  cemented  to- 
gether by  argenf  if «hous  galena.  The 
silver  contents  of  "thC  pure  galena  in 
this  deposit  vary  from  18  to  24  ounces 
to  the  ton  of  2,000  lbs.,  but  the  inter- 
mixture of  rock  matter  considerably 
lessens  these  results.  Iron  pyi;i^c8  h^ 
been  found  intimately  associated ,  w^ch 
the  galena  and  is  doubtless  the  sou/'cp 
of  the  trace  of  gold  usually  present  in 
the  ore   (1). 

Silver-bearing  galena  with  copper  py- 
rites is  also  found  on  an  island  in 
Cross  lake  which  lies  southeast  of  lake 
lemagami,  and  at  Lady  Evelyn  lake. 
"Some  of  the  most  important  of  such 
veins  noticed,  occur  on  the  *Matawa- 
piki,'  as  the  last  stretch  of  Lady  Evelyn 
lake  before  reaching  the  Montreal  river, 
is  called"  (2).  These  quartz  veins  are 
found  on  both  sides  of  the  lake  here 
and  occur  at  the  contact  of  the  in- 
trusive diabase  and  the  banded  slate, 
and  in  the  latter.  Tlie  minerals  are 
galena,  copper  pyrites,  iron  pyrites  and 
zinc  blende. 

An  analysis  of  a  sample  of  the  ore 
from  Cross  Lake,  which  consists  of  ga- 
lena and  copper  pyrites  in  calcite,  shows 
it  to  possess  the  following  values  per 
ton:  gold  $2.00,  silver  $9.20,  copper 
$4.20,  lead  $4.00,  or  a  total  of  $19.40  (3). 

The  only  area  in  Ontario,  or  central 
Canada,  which  has  hitherto  been  found 
to  contain  deposits  of  rich  silver  .ore  is 
that  which  lies  near  the  head  of  lake 
Superior,  nearly  500  miles  from  Hailey- 
burv.  While  native  silver  has  been 
found  in  considerable  quantity  in  these 
deposits,  the  sulphide,  arpentite,  is  the 
more  characteristic  ore.  The  Silver  Islet 
mine,  near  Port  Arthur,  is  well  known 
to  those  interested  in  the  metal  in- 
dustry. Deposits  of  somewhat  similar 
character,  which  occur  on  the  mainland, 
have  also  been  frequently  described. 
The  report  on  "Mines  and  Mining  on 
Lake  Superior,"  by  Mr.  E.  D.  Inpfall,  of 
the  Canadian  Geolocrical  Survey,  gives 
an  account  of  this  silver-bearing  area. 

The  silver  veins  in  the  vicinity  of 
Port  Arthur,  like  those  of  Haileybury, 
cut  throunrh  slate,  but  the  Port  Arthur 
slates  are  held  to  he  of  later  age — 
Aniniikie — than  those  of  Haileybury, 
which  are  what  is  called,  in  a  general 
way,  Huronian.  ■^^^lch  work  remains  to 
be  done  on  our  metamorphic  and  igneous 

(1)  Report  Geol.  Survey,  1807,  p.  148  J. 

(2)  Ibid.    D.    141    T. 

(3)  Tenth  Report,   Bur.   Mines,  p.  180. 
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rocks  before  the  various  formations  (^nr 
be  correctely  correlated.    i3oth  the  PCrt* 
Arthur  and  Haileybury  slates  ha wi, beep 
cut     through     by  diabase     an(i  i^ldted 
rocks. 


•  -  • 


•  •, 


The  Siatc/j^ccia 
•  •.  • 

The  rich  siU^er-be&riug  veins  in  the 
Port  A];itiiur  \ district,  like  those  of 
Maileybyji^^rtrur  for  the  most  part  as 
vertic&h  fi^flUres,  which  cut  fragmental 
Tot}f.a  *^!pose  beds  lie  in  a  nearly  hori- 
,%pnfsCU  position.  Although  the  frag- 
•iftental  material  of  which  the  silver- 
Searing  rucks  are  composed  is  not  sim- 
ilar in  the  two  district,  the  writer  is 
mclined  to  believe  that  the  ash  rocks 
and  agglomerates  of  Haileybury  are  of 
almost,  if  not  exactly,  the  same  age  as 
the  Animikie  slates  of  the  head  of  lake 
Superior. 

In  this  paper  the  term  slate  has  been 
used  in  ret  erring  to  the  fine-grained 
and  delicately  laminated  rocks  through 
which  the  llaileybury  veins  cut.  This 
term  properly  refers  to  argillites  and 
should  not  be  used  except  as  a  conveni- 
ent field  term  for  all  tlie  finely  lamin- 
ated rocks  in  the  area.  Thin  sectioub 
when  examined  under  the  miscroscope 
show  that  the  specimens  so  far  investi- 
gated represent  ash  recks.  Coarser  vari- 
eties, in  which  the  fragments  possess  a 
size  similar  to  that  of  the  grains  of 
minerals  in  a  medium-grained  igneous 
rock,  are  found  to  be  made  up  of  pieces 
of  orthoclase,  plagioclase,  trachytic 
material,  chlorite  and  calcite,  wliich  is 
an  infiltration  product.  The  layers  of 
some  of  the  slate-like  rocks  which  lie 
at  the  bottom  of  the  cliffs  have  not  been 
examined  in  the  laboratory. 

A  correlation  of  these  Haileybury 
rocks  with  the  slates  and  tuffs  of  the 
area  which  was  marked  as  being  doubt- 
fully Cambrian  on  Dr.  Robert  Bell's 
map  of  the  Sudbury  district  would  be 
interesting. 

Dr.  A.  E.  Barlow  has  given  a  very  in- 
teresting account  (Geol.  Surv.  Can.,  Vol. 
X..  p.  194  I),  of  the  contact  between  a 
granite  and  the  overlying  fragmental 
rocks  in  the  vicinity  of  Baie  des  Peres, 
on  the  opposite  side  of  lake  Temiskam- 
ing  from  Haileybury.  He  has  shown 
that  this  is,  so  far  as  has  been  observed, 
a  unique  occurrence — some  of  i\\**  Uur- 
onian  fragmental  material  overlying  the 
granite  having  been  derived  from  the 
weathering  of  this  rock  in  situ.  The 
present  writer  some  years  n<jo  recorded 
the  occurrence  of  a  small  outlier  of 
Grenville  limestone  in  the  vicinity  of 
lake  Keepawa,  east  of  lake  Temiskam- 
Ing.     This  limestone  and  the  associated 


garnetiferous  schist  have  been  much  dis- 
turbed by  an  intrusion  of  granite  ap- 
parently similar  to  that  of  lake  Temis- 
kaming.  It  would  therefore  appear  that 
the  Bale  des  Peres  fragmental  rocks 
which  rest  on  the  eroded  surface  of  the 
granite  are  very  much  younger  than 
the  Grenville  series  of  the  indefinitely 
so-called  Laui'entian.  The  question  then 
arises — ^are  we  at  present  certain  that 
th  Baie  des  Peres  fragmental  rocks  arc 
older  than  the  Animikie? 

It   is   known    that     rocks   similar   in 
character  to  those  of  Haileybury  lie  to 
the  northward.     In  the  writers  report 
on  '*Lake  Temiskaming  to  the  Height  of 
Land"  published  in  Vol.  XI.  of  the  Re- 
port of  the  Bureau  of  Mines,  19U2,  the 
loUowing  statements  arc  made  concern- 
ing  the  slate  and  breccia-conglomerate 
or  agglomerate  in  the  area  examined.  P. 
217:    "Slate  is  also  seen  at   the   outlet 
of    the    lake,   passing    into   a    conglom- 
erate a  short  distance  down  the  river. 
The  latter  rock  appears  to  overlie  the 
former."     P.   219,  **0n  the     east   shore 
near  this  point,  the  rock  has  a  bedded 
appearance,   the   layers     being  ten     or 
twelve  inches  thick,  slate  forming     the 
lower  layers  with  an  impure   quartzite 
above.    Along  this  lake  these  rocks  dip 
at  a     low   angle,     15   degrees,   to   the 
southwest.     The     quartzite,    or      gray- 
wacke  carrying  quartz  grains,  lies  above 
the  slate,  and  the  conglomerate  appears 
to  overlie  the  quartzil^.    H  this  is  their 
order,  they  have  either  been  inverted  or 
they     possess     a  different     relationship 
from   that   given   for   similar  rocks  by 
the  Geological  Survey  in  the  report  on 
the  lake  Temiskaming  map  sheet.     The 
question  as  to   their  relationship  is   of 
economic  interest  on  account  of  the  oc- 
currence of     iron     ores."     P.   220,  "The 
slate  along  the  shore  here  has  a  dip  of 
about  7  degrees  to  the  eastward  or  to- 
wards the  island  just  mentioned.    A  hill 
up   the     shore   to  the     northward   was 
found  to  be  composed  of  conirlomerate 
containing   fragments     of   slate,  quartz, 
gray  granite,     and  a  porphyritic    srray 
granite,  together  with  a  few  red  jaspar 
pebbles  associated  with  hematite.     The- 
conglomerate     appears     to   overlie   the 
slate  and  the  whole     dips  towards  the 
islands,   which    also   contain   conglomer- 
ate."   The  word  "appears"  was  used    in 
these  sentences  on  account  of  it  having 
been  held  bv  other  writers  in  the  field 
to  the  south  that  the  conglomerates  or 
agglomerates  were  the  basal  rocks.   Tlie 
present  writer  having  made  a  hasty  ex- 
amination of  the  area  did  not  wish  to 
state   positively    that    the   rocks,  as  he 
saw  them,  occupied  their  original  rela- 
tive   position,    although    tKev    appeared 
little   disturbed.     Some   of   the   agglom- 
erate is  very  loosely  cemented  together. 
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Dbalt  Ores  Elsewhere 

»ugh  cobalt  and  nickel  minerals 
ot  been  found  in  quantity  near 
rthur,  it  is  interesting  to  knoWj 
e  ore  of  the  Silver  Islet  and  somq 
other  mines  was  at  times  coated 
»balt  bloom.  Niccolite  and  other 
B  carrying  cobalt  and  nickel  occur 
U  amounts  in  some  of  these  de- 
The  only  deposits  in  which  quick- 
as  been  found  in  Ontario  is  that 
>r  Islet,  where  chloride  of  silver 
said  to  occur  as  a  decomposition 

!  quantities  of  cobalt,  nickel  and 
earing  minerals  occur  on  Michipi- 
sland,  lake  Superior.  Arsenical 
nds  of  the  first  two  metals  have 
und  at  several  other  localities  in 
'  and  at  Calumet  island,  Quebec, 
bloom  occurs  sparingly  in  some 
oiagnetite  deposits  near  the  town 
[adoCj  in  eastern  Ontario, 
be  noticed  that  the  association 
Tals  in  these  Haileybury  veins  is 
like  that  found  in  some  well- 
deposits  of  Germany  and  other 
Bs.  Since  these  German  ore  bod- 
e  been  worked  for  many  years 
8  for  extracting  the  metals,  co- 
d  nickel,  from  ores  of  this  kind 
11  proved.  Hence  little  experi- 
?  will  have  to  be  done  on  the 
>ury  minerals. 

►ugh  little  prospecting  has  been 
I  the  vicinity  of  the  Haileybury 
h  it  would  appear  from  the  dis- 
I  already  made  that  ore-bodies 
here  which  can  be  worked  profit- 
•r  the  metals  which  have  been 
led.  It  is  scarcely  probable  that 
will  be  found  in  sufficient  quan- 
these  deposits  to  interfere  ma- 
with  the  lower  grade,  but  large, 
i  of  the  Sudbury  area. 

and  agglomerate,  similar  in  char- 
o  those  of  Jxm<f  lake,  cover  a 
rge  and  as  yet  little  prospected 
:  northern  Ontario.  The  rocks 
ihe  government  railway  a  con- 
le  distance  south  of  the  de>Dosits 
?d  in  this  p&per,  contain  indica- 
f  the  presence  of  cobalt  ore. 

stated    in   The    Mineral    Indus- 
it*  "cobalt,  which   is  used  in  the 


arts,  chiefly  in  the  form  of  oxide,  is 
obtained  from  New  Caledonia,  Australia 
and  Germany,  and  smelted  in  France, 
Germany  and  Great  Britain,  the  Messrs. 
Vivian,  of  Swansea,  being  the  chief  buy- 
ers in  the  last-named  country."  Cobalt 
oxide  is  produced  at  one  plant  in  thei 
United  States.  It  is  said  that  a  refinery 
is  being  erected  at  Mine  La  Motte,  Mis- 
souri, for  the  extraction  of  cobalt  and 
nickel,  which  are  obtained  as  by-pro- 
ducts in  lead  smelting. 

The  ore  of  New  Caledonia,  which  is 
the  world's  largest  producer,  shipping 
about  3,000  tons  yearly,  is  cobaltiferous 
wad,  containing  25  to  30  per  cent,  man- 
ganese and  2  to  8  per  cent,  cobalt  oxide 
(CoO).  The  ore  of  New  South  Wales 
is  similar  in  character.  In  both  coun- 
tries the  cobalt  ore  is  a  decomposition 
product,  and  occurs  in  irregular  de- 
posits. 

"  At  the  end  of  1901  and  the  beginning 
of  1902  the  price  of  cobalt  ore,  contain- 
ing 4  per  cent,  cobalt,  in  New  Caledonia, 
was  forced  up  higher  than  circumstances 
warranted.  For  a  long  time  the  prica 
in  Europe  did  not  justify  more  than  90 
fr.  per  ton  being  paid  for  this  quality 
of  ore  at  the  mines,  but  the  pric^ 
steadily  rose  to  330  fr.  (about  $68)  un- 
til recently,  since  when  it  has  receded." 
The  black  oxide  of  cobalt  sells  at 
from  $2.26  to  $2.30  per  lb.,  or  the  metal- 
lic cobalt  in  the  compound  brings  about 
$3  per  lb.  It  would  thus  seem  tnat  the^ 
refiners  should  make  a  much  larger 
profit  than  the  miners.  The  market  will 
not,  however,  stand  a  "^reatly  increased 
production  without  the  price  materially 
decreasing.  It  is  claimed  that  there  has 
been  a  conrbination  among  refiners  to 
keep   up  the  prices  of  cobalt  products. 

A  paper  recently  published,  "Cobalt 
Mining  in  New  Caledonia,"  by  Mr.  Col- 
vocoresses,  Eng.  and  Min.  Journal,  Nov- 
28th,  1903,  gives  a  later  account  of  the 
industry  in  that  country.  It  is  shown 
that  in  1902  the  output  was  7,512  tons, 
or  nearly  double  that  .of  any  preceding 
year,  the  statistics  being  given  from 
1889.  The  prices  have  kept  up  better 
than  it  was  expected  they  would  two 
years  ago,  being  in  September  1903,  350 
fr.  (about  $70)  for  5  per  cent,  ore,  with 
a  rise  of  12  fr.  per  ton  for  each  O.I 
per  cent,  above. 


The  Abitibi  Region 

By  Georsfc  F.  Kay 


In  compliance  with  instructions  re- 
received  from  Mr.  T.  W.  Gihson,  Direc- 
tor of  the  Bureau  of  Mines,  an  examina- 
tion was  made  of  the  region  southwest 
of  Lake  Abitibi,  which  is  situated  on 
the  boundary  between  the  Provinces  of 
Ontario  and  Quebec.  Part  of  the  area 
examined  was  surveyed  into  townships 
during  the  past  summer  by  the  Depart- 
ment of  Crown  Lands. 

The  object  of  the  expedition  was  to 
make  a  complete  report  on  all  points  of 
ititerest  regarding  the  economic  geology 
and  mineralogy'  of  the  area.  Mr.  T.  D. 
Jarvis,  B.S.A.,  of  the  Ontario  Agricul- 
tural College,  Guelph,  accompanied  the 
party  during  the  first  five  weeks.  He 
directed  his  attention  to  the  soil  and, 
flora,  and  the  result  of  his  work  will 
be  found  as  an  appendix  to  this  report. 

The  party  consisted  of  Mr.  T.  D.  Jar- 
vis.  Guelph;  H.  Davis,  King;  George  Mc- 
Gregor, Sudbury;  Joe  Blackburn,  Cop- 
per CMitf,  and  myself.  We  took  train 
from  Sudbury  to  Metagama  station  on 
the  Canadian  Pacific  Railway.  From 
there,  we  followed  the  Hudson  Bay 
Company's  route  to  Fort  Mattagami, 
and  thence  down  the  Mattagami  river  to 
a  portage  about  three  miles  below  where 
Xiven's  18fl8  east  and  west  line  crosses 
the  river.  Here  the  work  began,  which, 
was  carried  on  continuously  for  more 
than  two  months.  The  return  trip  was^ 
made  by  way  of  the  Bhrnche  route  to 
New  Liskeard  at  the  head  of  Lako 
Temiskaniing. 

The  work  was  carried  on  by  following; 
canoo  routes  and  by  inland  trips  mado 
from  these  routes.  This  is  the  only 
methi>d  practicable  in  a  region  covered 
with  forest  and  without  n>ads  of  any 
kind. 

The  routes  followed  within  the  area 
dealt  with  in  this  report,  and  from 
which  inland  trips  were  made,  may  be 
summarized  as  follows  : 


1  :  Eastward  from  Mattagami  riv^»r 
to  Night  Hawk  and  Frederick     Houser 

lakes. 

2  :  From  Frederick  House  lake,  by 
way  of  Moose  lake  and  Driftwood  river^ 
to  Abitibi  river. 

3  :  Up  the  Black  river  to  the  first 
falls. 

4  :  From  the  first  falls  on  the  Black 
river  to  Fort  Matachewan  on  the  Mont- 
real  river. 

5  :  From  Wataybeeg  lake  down  the 
Watavbeeg  river  to  ine  Black  river. 

6  :  Up  the  Black  river  from  the  first 
falls  to  where  it  is  crossed  by  Speight** 
north  and  south  line  of  1902. 

Several  of  these  routes  have  already 
been  described  in  the  reports  of  the 
Bureau  of  Mines  (1)  and  of  the  Geo- 
logical Survey    (2). 

But  in  order  that  the  points  from 
which  the  inland  trips  were  made  may 
be  more  clearly  indicated,  and  in  order 
that  a  more  connected  report  of  the 
whole  area  may  be  presented,  it  has  been 
thought  advisable,  in  certain  cases,  to 
again  describe  features  dealt  with  by  the 
former  explorers  in  this  region.  The 
routes  from  the  Black  river  to  Fort 
Matachewan  and  from  Wataybeeg  lake 
to  the  Black  river  are  here  described 
for  the  first  time. 

This  report  will  de  divided  in  three 
parts,   as  follows  : 

Part  L  :  'i'he  features  of  each  part  of 
the  area  examined. 

Part  n.  :  The  features  of  the  area 
as  a  whole,  its  topography,  its  resources, 
etc. 

Part  in.  :  The  rocks  of  the  area,  their 
megascopic  and  microscopic  characters. 

(1>  Rur,    Mines.    Vol.  8.  pp.   175-180:  do. 
Vol.    \\    p.    129;      do.    Vol.    12.   pp.    185-187: 
R»'P,>rt    of    Survey    and      Exploration    of 
Northern    Ontario,    1»0,    pp.    27-29. 
,./-\J;eol.   Sur.  Can,  Sum.  Rep.   l9oi.  pp. 
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Part  I:   Physical  Features 


attasfami  to  Nisflit  Hawk 

portage,  which  leaves  the  Matta- 
iver  about  three  miles  below  the 
5  of  Niven's  east  and  west  line 
J,  indicated  by  its  condition  at 
le  of  our  visit,  that  it  was  rarely. 
It  runs  eastward,  and  is  about 
le  twenty  chains  in  length.  The 
rhty  chains  is  wooded  with  spruce, 
,  birch  and  poplar;  the  soil  is  a 
Y  sand;  and  the  last  twentyj 
passes  over  a  jackpine  plain.  A 
Ige  crosses  the  portage  about 
hains  from  the  river;  it  consists 
ish  green  chloritic  schist.  Along 
Ige  a  short  distance  to  the  south 

trail  is  a  small  segregation  o{ 
quartz.  The  portage  ends  at  a 
ake  surrounded  by  jackpine  and 

Its  shores  are  low,  its  water  is 
ind  its  bottom  very  soft. 

Delbert  and  Jirvis  Lakes 

rtage  of  ten  chains  over  a  gravel 
eadies  Delbert  lake,  which  is 
chains  long,  and  has  an  average 
>f  about  twenty  chains.  Near  the 
hore  about  forty  chains  from  the 
t  is  an  island  of  rather  soft„ 
c,  somewhat  schistose  rock,  with 
«gregations  of  quartz.  Similar 
exposed  along  the  north  and 
hores.  The  strike  of  the  schist, 
best  shown,  is  nearly  east  and, 
be  dip  being  nearly  vertical. 

ip  was  made  northward  from  a 
ay  to  the  north  of  the  west  point, 
island.     The  first  twenty  chains 

several  outcrops  of  schistose 
hen  follows  low  ground  covered, 
lall  spruce  for  one  hundred  and 

chains;  the  succeeding  sixty 
are  marshy,  but  low  ridges  o^ 
■uptive  rock  are  here  and  there 
No  soil  of  value  was  seen. 

>ortage  from  Delbert  lake  iq 
straight  south  of  the  island.  It 
ty  chains  in  length  and  leads  to 
lake,  which  stands  at  a  Koino- 
igher  level  than  Delbert  lake. 
1  the  two  lakes  is  a  ridge  of  me- 
losed  basic  rock,  carrying  \tot\ 
Jarvis  lake  is  about  sixty, 
ong  and  averages  about  twenty 
n  width.  It  is  divided  into  two 
parts  by  a  constriction.  Sev- 
XTops  of  rock,  resembling  those  of 
lake,  are  on  the  southern  shore^, 
ir  more  distinct  schistoaity  sug- 
lat  they  have  been  subjected  to 
djmamic  action.  The  outlet  of 
!  is  at  its  eastern  end ;  it  is  small 


and  unnavigable.  The  portage  is  on  the 
southern  shore  about  fifteen  chains  fromi 
the  outlet. 

A  trip  was  made  southward  froni 
where  the  portage  leaves  Jarvis  lake^ 
The  distance  to  Niven's  east  and  west 
line  is  about  two  miles.  The  area  passed 
over  was  mainly  rocky,  the  rocks  being: 
greenstones  and  schists,  in  places  carry- 
ing iron  pyrites.  Some  fairly  good  pop- 
lar, spruce,  birch  and  cedar  were  seen.- 

Niven's  line  was  struck  near  IX.  M.  45- 
chains.  This  line  was  followed  east- 
ward to  VIII.  M.  50  chains.  Near  IX.  M, 
35  chains  is  an  outcrop  of  green  schist 
with  a  strike  N.  60  degrees  W.,  and  m 
dip  of  60  degrees.  T^e  timber  along 
the  line  consists  of  black  spruce,  cedar 
and  poplar.  Just  to  the  east  of  VIII.  M» 
50  chains  is  an  outcrop  of  fine  grained 
greenish  eruptive. 

We  went  northward  from  VIII.  M.  50* 
chains  until  we  crossed  the- 
portage  leading  from  Jarvis- 

lake  ;  the  first  twenty  chains  con- 
sists of  clay  soil  covered  with  good 
spruce  and  balsam;  this  is  followed  by 
rocky  undulating  country,  the  rocks  be- 
ing green  schists.  At  a,  distance  of  sixty, 
chains  from  the  line,  a  creek  flowing- 
east  of  south  was  crossed.  About  ten> 
chains  beyond  the  creek  is  an  outcrop< 
of  light-colored  altered  acid  porphyry. 
From  here  to  where  the  trail  was  in*- 
tercepted  the  country  is  quite  levels 
parts  being  low  and  covered  with  dead 
tamarac. 

The  portage  from  Jarvis  lake  is  about 
one  mile  sixty  chains  in  length  and  leads- 
to  a  fairly   large  stream.     In   the  first 
three  hundred  feet  from  the  lake    there 
is  a  rise  of  about  twenty-five  feet  ovei 
a    ridge   of   chloritic    schist  ;     the    next 
thirty    chains   reveals    no    rock    but      a 
somewhat  level  area  covered  with  spruce* 
and   poplar;      this   is    followed    by   wetj. 
ground    well    wooded      with    cedar    and 
spruce    for    about    fifteen    chains;    then- 
the   surface  rises  and   exposures  of  de- 
composed eruptive  rocks  are  to  be  seen^ 
some    Of   which    contain    small    segrega- 
tions of  glassy  quartz.     The  rock  expos- 
ures   are    more    or    less    continuous   for 
about  fifteen  chains,  when     low  rather 
swampy  ground  was  again  entered.  Thifj 
continued  to   the  end  of  the  portage. 

The  stream  where  reached  is  aboui/ 
eight  feet  wide  and  slutrtrish.  This  slug^ 
gishncss  is  due  to  the  fact  that  beaver 
are  at  present  operating  here,  and  by 
their  dams  are  raising  the  water.  Many 
evidences  of  moose  were  seen  along  this 
stream.  The  creek  runs  east  of  north 
and  was  followed   for   about  one  mile 
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and  twenty  chains,  when  a  portage  was 
taken  to  the  east.  The  creek  is  very, 
crooked  and  has  a  marshy  area  on  either 
side.  The  banks  are  of  clay.  The  port- 
age is  rather  difficult  to  locate;  it 
leaves  the  creek  from  a  point  of  spruce 
on  the  eastern  side.  It  is  about  one 
mile  sixty  chains  in  length  and  ends  at 
Porcupine  lake.  This  trail  passes  over 
a  low  area  for  about  twenty  chains, 
when  it  crosses  a  large  outcrop  of  acid 
volcanic  tuff;  beyond,  the  trail  passes 
over  a  low  area,  in  places  wet  and  cov- 
ered with  spruce,  balsam  and  tamarac. 
About  one  mile  ten  chains  from  thQ 
'Creek,  a  stream  fifteen  feet  wide  and 
two  feet  deep  was  crossed,  flowing  S.  50 
•degrees  E.  The  remaining  part  of  thc^ 
portage  is  low  with  no  rock  exposures. 

Porcupine   lake   and  its   surroundings 
liave  been  described  by  Dr.  Parks   (3), 
therefore  a  detailed  description  need  not 
l)e  given  here.     The  rocks  are  confined 
to  the  southern  and  ea-iitern  shores,  the 
north   shore  being  low.       The   outcrops 
are    considerably    decomposed,    and    are 
of  a  basic  type;  the  presence  of  serpen- 
tine suggests  that  the  original  rock  was 
olivine-bearing.     On   a   rocky   island   in 
the   lake,  distinct     glacial   striae     were 
seen  with  a  direction  S.  30  degrees  W. 
This   lake    abounds   w^ith   pickerel      and 
pike. 

Whitney  Townsh'p 

An  inland  trip  of  four  miles  was  made 
eastward   into    the    township    of   Whit- 
ney, from  a  point  on  the  shore  of  the 
lake  about  twenty  chains  south  of  the 
outlet.    The  first  twenty  chains  from  the 
lake   are  fairly  level   and  covered  with 
good   spruce;    at   a  distance   of     about 
forty  chains  is  a  low  swampy  area  with, 
•cedar    twelve    inches     in    diameter   and 
forty    feet   in   height,   and    with   spruce; 
twelve    inches    in    diameter;      the    next| 
sixty  chains  is  fairly  level,  the  soil  be- 
ing   clay,     the    timber    spruce,    balsam, 
birch  and  poplar.  At  a  distance  of  about 
one  mile  twenty  chains  from  the  lake,  a 
low    outcrop    of    quartzose    mica    schist 
was  seen.    Beyond  this,  the  soil  becomes 
•gravel  and  sand,  until  at  about  one  mile 
iorty-five  chains  a  muskeg  was  entered, 
which   continues    until   two  miles  sixty 
chains   from   the   lake   is   reached;      thc^ 
muskeg   extends  some   distance  to     the 
north    and    south    and    is    covered   with 
small   spruce.     Beyond   the   muskeg  th€i 
country  becomes  level  and  the  soil  clay. 
At  about  three  miles  ten  chains,  a  creek 
ten  feet  wide  and  three  feet  deep  was 
orossed.     It  flows  in  a  northerly  direc- 
tion, and  its  banks  are  of  clay.  Farther 
east,  the  region  is  level,  consists  of  clay 
soil,'  and  is  timbered  with  small  spruce. 


X^)  Hue.  Mines,   Vol.  8.  p. 
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The  Pofctjpine  River 
The  outlet  of  Porcupine  lake  is  in  the 
northeast  corner.     Where  it  leaves  the 
lake,  it  is  shallow  and  about  fifteen  feet 
wide.     For  half  a  mile  it  flows  through 
an  open  marsh,  beyond  which,  it  widens 
to  about  fifty  feet.    At  two  miles  down, 
a  small  stream  enters  from  the  south- 
east.    A  portage  route  leaves  this  creek 
for  Night  Hawk  lake    (4).    About  four 
miles      beyond  this  small  creek,  there  is 
a   shallow   rapid   over   boulders.     Frona| 
the  creek  to  the  rapid  the  shores   are 
low;    the  timber  is  chiefly   spruce     and 
poplar. 

For  one  mile  twenty  chains  west  from 
the  rapid,  the  recfion  is  level,  the  soil 
clay,  and  the  timber  chiefly  spruce,  bal- 
sam and  poplar.  A  large  creek  flowing 
nearly  north  was  crossed  at  about  one 
mile  thirty  chains.  Beyond  this  creek, 
the  region  becomes  more  swampy;  oc- 
casional outcrops  of  schistose  rock  pro- 
trude. At  a  distance  of  two  miles  forty 
chains  from  the  river,  the  region  is  rath- 
er low  and  level  and  is  covered  with 
small  spruce. 

A  trip  was  made  eastward  from     the 
Porcupine  river  about  two  miles  below 
the  small  rapids.     While  we  were  mak- 
ing this  trip,  the  canoemen  followed  tht 
river  with  canoes  and  supplies,  and  we 
joined  them  where  Niven*s  meridian  line 
crosses  the  river.    Our  trip  was  straight 
east,     and   at   the   end   of   about    three 
miles,   we   again   struck    the    Porcupine, 
here  flowing  southward.  The  area  crossed 
lies    in   the  township    of    Hoyle.      At    a 
distance    of   about   twenty   chains   east, 
from  our  starting  point,  a  creek  fifteen 
feet  wide  and  flowing  to  the  Porcupine 
was  crossed;  it  has  a  swift  current  and 
dark  water.     At  a  distance  of  one  mile 
thirty  chains,  another  creek,  which  flows 
southward,  was  crossed.    The  area  lying 
within  this  large  bend  of  the  Porcupine 
is  fairly  level  and  consists  of  clay  soil. 
The   Porcupine  was  followed   from     the 
crossing    of     Niven's    meridian    line     to 
Night  Hawk  lake.     Its  course  is  rather 
crooked,  and   in  most   places  its   shores 
are   low  and  timbered  with   fairly  largo 
spruce.      There    are      two    small    rapids 
which  can  be  run.     The  rocks  observed 
along  this  part  of  the  river  were  princi- 
pally schists,  but  on  a   small    island  in 
the   river   near   Xight  Hawk   lake   is  on 
outcrop  of  slate  with  a  strike  N  75  de- 
grees E. 

Night  Hawk  lake  has  been  described 
by  Parks  (5)  and  Burwash  (6).  O.i  y  the 
notes  which  w^ore  taken  while  going  to 
points  from  which  inland  tiips  were 
made  will  be  added  here. 

(4)   Bur.    Mines.    Vol.    S.    o.    17«. 

(."»)   Bur.    ^^nes.    Vol.   8.    pp.    175-176. 

(•■)   Bur.    Mmes,    Vol.    6,    o.    180. 
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A  stream  enters  the  lake  from  a  large 
marshy  area  on  the  west  shore  about 
three  miles  south  of  the  mouth  of  the; 
Porcupine.  This  stream  was  ascended 
for  about  a  mile,  and  then  a  trip  was 
made  westward  to  Niven*s  meridian  line. 
The  creek,  for  some  distance  before  it 
empties  into  the  lake^  winds  through  a 
marshy  area.  Submerged  camping 
pounds  and  drowned  trees  over  areas 
of  many  acres  indicated  that  the  season 
had  been  one  of  more  than  ordinary 
rainfall.  From  the  creek  westward  to 
Niven's  line  the  area  is  level  and  the 
soil  sandy.  Outcrops  of  coarse-grained 
hornblende-mica  dolerite  (7),  and  olivene 
dolerite  were  observed  on  a  point  ex- 
tending into  the  lake  south  of  the  mouth 
of  the  creek  mentioned  above. 

The  Redstone  river,  which  enters  the 
lake  about  seven  miles  south  of  the 
mouth  of  the  Porcupine,  was  next 
ascended.  The  first  rapid  is  just  above 
where  the  river  was  first  crossed  by 
Niven's  meridian  line,  namely,  near  M. 
117.  The  rapid  is  due  to  a  ridge  of  dark 
green,  fine-grained,  aphanitic  rock.  Be- 
low the  rapid,  the  river  has  low,  marshy 
shores,  its  average  width  being  about 
one  hundred  feet. 

From  this  first  rapid  a  trip 
was  made  eastward  to  the  Bhore 
of  xNight  Hawk  lake.  The  dis- 
tance is  about  two  miles  sixty 
chains.  The  first  forty  chains  from  the 
river  is  undulating  and  timbered  with 
good  spruce  and  birch.  Beyond,  the 
region  gets  lower,  and  in  many  places 
marshy.  Near  the  lake  the  surface  rises 
somewhat  and  the  timber  increases  in 
size;  no  rock  was  seen. 

A  trip  west  from  the  rapids  struck  the 
Redstone  again  in  about  one  mile.  The 
soil  is  in  places  clay,  and  in  places  sand. 
Just  above  where  the  river  was  struck, 
is  a  long  shallow  rapid  over  boulders. 
Below,  the  river  is  crooked  and  filled  in 
many  places  with  driftwood.  The  Red.- 
stone  is  not  used  by  the  Indians  above 
the  first  rapid.  About  half  a  mile  above 
this  first  rapid,  is  an  exposure  of  green- 
ish aphanitic  rock.  Just  above  this  out- 
crop, a  stream  thirty  feet  wide  enters 
from  the  left.  The  Indians  say  that  the 
Redstone  takes  its  rise  in  a  large  mus- 
keg several  miles  to  the  west. 

Indians  were  camped  on  a  small  island 
in  Night  Hawk  lake,  a  short  distancei 
out  from  the  mouth  of  the  Redstone. 
We  camped  pn  an  island  about  one  mile 
south  of  this,  and  there  found  that  po- 
tatoes, squashes  and  onions,  which  had 

C7)  Dolerite  is  used  in  this  report  to 
Include  the  diabases  and  certain  rocks  of 
similar  comDOsltion.  but  which  do  not 
show  the  ophitic  texture.    See  Part  III. 


been  planted  by  the  Indians,  were  in  a 
thriving  condition.  The  soil  of  the  island 
consists  of  fine  stratified  clay,  underlain 
by  soft  greenish  altered  eruptives. 
Where  the  rocks  are  not  covered  they 
exhibit  exceedingly  well  the  gouges, 
grooves  and  striations  produced  by  the 
Glacial  ice.  The  striae  on  the  north- 
west point  of  the  island  have  a  direction 
S.  10  degrees  E.  On  the  west  side,  the 
laminae  of  the  clay  are  horizontal  and 
contain  numerous  well-formed  yellowish 
concretions.  Some  of  them  show  dis- 
tinctly that  they  have  had  stems  or 
other  organic  material  as  nuclei,  and 
that  growth  has  taken  place  by  the  ac- 
cretion of  layer  upon  layer.  Some  fea- 
tures in  regard  to  concretions  are  not 
yet  fully  understood,  although  consid- 
erable study  has  been  given  to  them  (8). 
McLeod's  point  lies  to  the  south  of 
the  island.  Here  huts  have  been  erected 
on  a  bluff  of  till,  which  rises  to  a  height 
of  nearly  thirty  feet  above  the  level  of 
the  lake.  Nearly  all  the  boulders  in 
the  till  are  of  Laurentian  and  Huronian 
aspect.  After  some  search  a  Devonian 
fossil  was  discovered.  This  had,  no 
doubt,  been  carried  down  in  the  drift, 
during  the  Glacial  period,  from  th^ 
Devonian  to  the  north.  A  short  dis- 
tance eastward  along  the  shore  is  a  low 
area,  beyond  which  are  cliffs  of  strati- 
fied clay,  which  rise  from  twenty  to 
twenty-five  feet  above  the  level  of  the 
lake.  The  stratification  extends  to  the 
very  top.  The  cliff  has  an  almost  ver- 
tical face  and  extends  along  the  shore 
for  about  three  hundred  and  sixty  feet. 
It  has  a  fairly  steep  slope  at  both  the 
east  and  the  west  end.  At  the  west 
end,  facing  the  lake,  the  laminae  are 
crumpled  and  contorted.  The  contor- 
tions are  more  marked  near  the  top  of 
the  cliff  than  at  the  bottom,  and,  when 
followed  eastward  along  the  face  of  the 
cliff,  soon  die  out  horizontally.  They 
are  probably  due  to  a  readjustment  of 
the  beds,  and  not  to  alternate  freezing 
and  thawing,  or  to  ice  push,  although 
these  factors  may  have  contributed  to> 
some  extent. 

Night  Hawk  River 

The  Night  Hawk  river  was  next 
ascended  for  about  six  miles,  and  then 
a  trip  was  made  to  the  westward.  For 
the  first  twenty  chains  of  the  trip  from 
the  river,  the  soil  is  clay  ;  the  succeed- 
ing sixty  chains  is  rather  low  and 
swampy,  the  timber  being  spruce  and 
balsam  of  fair  size.  This  is  followed 
for  forty  chains  by  a  fairly  level  gravel 

(8)  Amer.  Naturalist,  Sept.  1884;  Con- 
cretions from  the  Champlain  Clays,  by 
J.    M.    Arms    Sheldon. 


(08 


Bureau  of  Mines 


No.5 


area;  beyond  this,  for  forty  chains,  is 
considerable  swamp  and  open  marsh.  Be- 
tween the  second  and  third  miles  fronii 
the  river,  is  a  ridge  of  fine-grained  chlo* 
ritic  rook  carrying  .iron  pyrites.  Thia 
ridge  is  about  sitxy-five  feet  above  thc^ 
surrounding  marshy  area,  and  from  itfl| 
summit  the  country  northward  was  seen 
to  be  low  and  somewhat  marshy  as  far 
as  Night  Hawk  lake.  Westward  from 
the  ridge,  low  ground  was  again  sooni 
reached.  From  here  on,  the  surface  ia 
in  many  places  wet  and  covered  with' 
small  spruce.  At  a  distance  of  about 
three  miles  forty  chains  from  the  river^ 
a  wide  marshy  creek  was  encounteredj 
and  as  the  country  for  some  distance 
ahead  had  the  appearance  of  being  wet 
and  marshy,  we  considered  it  advisable 
to  proceed  no  farther. 


Frederick  House  Lake 

•  Having  returned  to  the  river,  we  went 
back  to  Night  Hawk  lake  and  thence 
to  Frederick  House  lake.  The  part  of 
Night  Hawk  lake,  passed  through  in 
going  to  the  outlet,  contains  many; 
islands,  some  of  which  consist  of  barct 
rock  and  some  of  stratified  clay.  The 
shore  at  several  places  presents  high 
cliff-like  exposures  of  distinctly  lamin- 
ated clays.  The  widths  of  the  laminae 
vary;  some  are  less  than  one  inch,  some 
more  than  eight  inches.  These  clays 
also  contain  exceedingly  well-formed 
concretions. 

Frederick  House  river,  which  uniteti 
Night  Hawk  and  Frederick  House  lakes, 
has  a  slow  current  and  is  about  two 
hundred  and  fifty  feet  in  width.  It 
flows  through  a  low  swampy  area,  and 
no  outcrops  of  rock  were  seen  between 
the  two  lakes. 

From  a  bend  in  the  river  about  two 
miles  south  of  Frederick  House  lake,  a 
trip  was  made  westward  into  the  town- 
ship of  Matheson.  The  first  half  mile 
from  the  river  is  level,  the  soil  being 
in  part  clay  and  in  part  gravel;  this  is 
followed,  for  about  one  mile,  by  swampy 
ground,  when  a  stream  fifteen  feet  wide 
and  flowing  S.  40  degrees  W.  was 
crossed.  Beyond  the  creek,  the  region 
is  low  and  marshy,  the  soil  being  diiefly 
sand  and  gravel,  and  the  timber  spruce, 
birch  and  poplar. 

Very  little  time  was  spent  on  Fred- 
erick House  lake,  as  Dr.  Parks  had  al- 
ready described  it  (0).  A  small,  rocky 
island  in  the  southeastern  part  of  the 
lake  was  examined;  the  rock  is  fine-* 
grained  and  aphanitic,  its  surface  show- 
ing flowage  structure.    This  is  no  doubt 

(9)  Bur.    Mines,    Vol.   8,   d.    177. 


a  surface  volcanic  Distinct  glacial 
striae  on  this  island  have  a  direction 
S.  5  degrees  & 

A  trip  was  made  into  Dundonald' 
township  from  the  head  of  a  large  bay, 
which  lies  northeast  of  the  rocky  island 
mentioned  above.  The  first  mile  and' 
forty  chains  is  a  rolling  area  o/  clay, 
soil,  clothed  with  poplar,  birch  andL 
spruce;  the  succeeding  sixty  chains  pass- 
es over  a  jackpine  plain,  interrupted 
here  and  there  by  narrow  stretches  o£ 
swamp.  At  a  distance  of  two  miles  forty 
chains  from  the  lake  is  a  low  outcropc 
of  silicious,  fine-grained  rock,  very  sim** 
ilar  to  that  on  the  rocky  island  of 
Frederick  House  lake.  Three  miles  troia 
the  lake  the  region  is  dry  and  level,  th» 
soil  sand  and  gravel.  The  same  general 
features  are  presented  for  some  dis- 
tance farther  to  the  east. 

Frederick  House  to  Abitibi 

In  the  south  end  of  Frederick  Hous^ 
lake  is  a  constriction,  which  leads  into 
a  narrow  lake  extending  south  for  about 
two  miles.  This  lake  has  clear  water 
and  is  surrounded  by  small  apruoe  and 
poplar.  Near  the  constriction  a  Hud- 
son Bay  Company  post  once  existed.  ItA^ 
factor,  it  is  said,  having  been  held  in 
disfavor  by  the  Indians,  was  cruelly  mur- 
dered by  them.  A  portage  leadfi  from 
a  small  creek  in  the  southeast  corner  of 
the  narrow  lake  to  a  small  lake  with 
low  shores  covered  with  spruce  and  pop- 
lar.   This  lake  abounds  with  large  pike. 

From  the  south  shore  of  the  small  lake 
a  trip  was  made  westward  to  Frederick 
House  river.  The  first  mile  is  rollingr 
the  soil  in  places  is  clay  and  in  placea 
sand;  the  timber  is  poplar,  birch,  spruce 
and  in  places  cedar  of  fair  size.  Fronk 
the  rolling  area  there  is  a  rather  sudden 
descent  to  a  spruce  swamp,  which  ex- 
tends to  the  river. 

Township  of  German 

A  trip  was  also  made  eastward  from 
the  south  end  of  the  small  lake  into 
the  township  of  German.  At  a  distance 
of  less  than  twenty  chains  is  a  small 
kettle  lake,  and  in  the  course  of  thd 
next  mile  three  more  lakes  of  similar 
origin  were  seen.  These  lakes  are  sur- 
rounded by  steep  banks  of  gravel  and 
contain  most  beautifully  clear  water. 
The  area  passed  over  in  the  first  two 
miles  was  a  rather  open  jackpine  plain;, 
in  places  large  scattering  white  pine 
were  seen  and  some  poplar  and  birch. 
Between  the  second  and  third  miles,  the 
surface  is  rather  low,  in  places  swampy. 
Near  the  third  mile,  clay  soil  begins  and 
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continaes  for  more  than  forty  chains. 
Between  the  third  and  fourth  mile,  a 
high  tree  was  climbed  and  the  follow- 
ing notes  taken  : — 

For  fiiUy  five  milee  to  the  eastward, 
the  region  is  fairly  level  and  appears 
to  be  covered  with  spruce,  poplar  and 
tamarac.  To  the  north  and  south  a^ 
far  as  the  eye  can  reach,  the  region  is 
of  low  relief  and  of  rather  monotonous 
appearance. 

Having  returned  to  camp,  we  followed 
the  route  in  a  southeasterly  direction 
over  an  open  jackpine  plain  to  a  small 
lake,  from  which  a  portage  of  about 
two  miles  leads  to  another  small  lake. 
From  the  north  shore  of  this  lake,  a* 
trip  was  made  westward.  For  twenty 
chains  there  is  a  jackpine  plain,  then 
follows  a  rolling  area  covered  chiefly 
with  spruce  and  poplar.  At  about  sixty 
chains,  a  shallow  marshy  creek,  from  a 
small  lake  to  the  north,  was  crossed. 
Westward  from  the  creek  for  about  ten 
chains,  the  region  is  high;  the  soil  is 
clay,  and  the  timber  spruce,  birch  and 
poplar.  Still  farther  west,  the  region 
is  fairly  level,  in  places  marshy. 

Moose  I^ake 

Continuing  our  course  from  the  small 
lake,  we  crossed  a  portage  about  two 
miles  twenty  chains  long..  It  runssome^ 
what  south  of  east  and  ends  in  a  small 
pond,  from  which  a  verv  winding  stream 
was  followed  to  Moose  lake.  The  first 
forty  chains  of  the  portage  is  undulat- 
ing, the  soil  being  clay,  the  timber 
spruce  and  poplar  of  fairly  large  size; 
the  next  sixty  chains  passes  over  a  fairly 
level  jackpine  plain;  then  comes  a  wet 
and  marshy  area,  over  which  portaging 
is  difficult.  It  is  a  typical  spruce  nwani]) 
and  continues  to  the  end  of  the  por- 
tage. 

The  creek  which  passes  out  of  the 
southeast  comer  of  the  small  marshy 
pond  is  very  crooked  and  has  a  width 
of  about  twenty  feet,  except  where 
nearly  choked  by  alders  and  other 
shrubs.  The  area  bordering  this  stream 
is  low  and  marshy  and  clothed  chiefly 
with  spruce.  The  soil  of  the  banks  is 
clay.  Paddling  steadily,  it  took  about 
two  hours  and  thirty  minutes  to  go  from 
the  small  pond  to  Moose  lake.  For  some 
distance  before  the  lake  is  reached,  the 
stream  passes  through  a  wide  marsh. 

Moose  lake  is  about  two  miles  long 
and  one  mile  wide  and  has  low  shores. 
(10).  It  is  everywhere  shallow  and  pre- 
sents a  dreary,  desolate  appearance.  At 
the  time  of  our  visit  scores  of  ducks 
were  seen  in  the  vicinitv. 


00)  Bur.    Mines,   Vol.   8.    n.    179. 


Driftwood  River 

Driftwood  river     leaves  Moose     lak 
from   the  north  end.     Here  it  is  abou 
fifty  feet  wide  and  quite  deep.    The  firs 
ten  miles  of  the  river  is  free  from  ob- 
struction, beyond  which  it  is  filled  with 
driftwood   at  many  places.    (11).      The 
miscoscopic  examination  of   a  light-col- 
ored aphanitic  rock,  from  the  first  out- 
crop   on    the   river     from   Moose   lake^i 
proved   interesting.     It   is  a  devitrifie^ 
glass  which  still  retains  its  perlitic  tex- 
ture.    More  will  be  said  of  this  rock  in 
Part  III.     The  Driftwood  river  empties 
into  the  Black  a  short  distance  above 
where   the  latter  joins  the  Abitibi. 

Up  Black  River 

The  Black  river  was  ascended  for 
nine  miles,  and  then  inland  trips  were 
made  westward  and  eastward.  The 
westward  trip  was  into  the  township  of 
Taylor,  the  eastward  into  the  township 
of  Carr. 

The  first  half  mile  from  the  river 
going  westward  reveals  an  undulating 
surface  of  clay  soil  covered  with  good 
spruce  and  poplar.  At  the  end  of  this 
distance,  a  stream  about  twenty  feet 
wide  and  running  N.  30  degrees  E. 
was  crossed.  Beyond  this  creek  for  half 
a  mile,  the  region  is  quite  level  and 
consists  of  clay  soil;  the  same  is  true 
as  far  west  as  the  Driftwood,  except 
that  -  the  dry  clay  areas  are  occasion- 
ally interrupted  by  short  stretches  of 
spruce  swamp.  In  most  places  this  area 
is  well  supplied  with  small  streams. 

The  trip  eastward  from  the  river  was 
through  an  area  which  had  been  over- 
run by  fire  a  few  years  before.  The  sur- 
face is  undulating,  the  soil  clay.  This 
area  is  well  drained,  and  with  very  lit- 
tle difficulty  could  be  made  ready  for 
cultivation.  This  applies  to  at  least 
three  miles  back  from  the  river,  and 
conditions  appeared  similar  for  some 
distance  farther  eastward. 

The  first  falls  on  the  Black  river  is 
close  to  the  boundary  between  the 
townships  of  Carr  and  Bowman.  The 
drop  of  this  fall  is  about  twelve  feet 
over  a  massive  green  dolerite.  From 
a  small  bay-like  part  of  the  river 
straight  west  of  the  falls  is  a  portage, 
the  first  of  the  portages  on  a  route 
which  leads  to  Fort  Matachewan.  The 
same  route  may  be  used  as  far  as  Sep- 
aration lake  in  going  to  Temiskaminjj. 
From  Separation  lake  one  turns  aside 
from  the  Matachewan  route  and  fol- 
lows a  series  of  lakes  and  portages  to 
the  Blanche  river  and  thence  to  Temis- 
kaming. 

(11)  Bur.  Mines,  Vol.  8,  pp.  179-180. 
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First  Falls  to  Matacliewan 

As  mentioned  before^  this  route  leaves 
the  Black  river  by  a  portage  from  a 
small  bay-like  expansion  below  the  lirst 
falls.  About  one  hundred  yards  west 
from  the  river  one  comes  upon  M.c* 
Dougairs  clearing.  A  few  hundred 
yards  to  the  norUi  of  this  are  some 
Indian  wigwams,  and  a  small  patch  of 
cleared  ground.  No  one  was  occupying 
the  wigwams  or  McDougall's  house,  but 
the  fact  that  none  of  the  furnishings 
had  been  removed  indicated  that  they 
had  not  been  permanently  abandoned. 
McDougall's  house  is  neatly  built  and 
is  provided  with  stoves  and  other  mod- 
ern furniture,  which  give  one  the  feel- 
ing that  he  is  no  longer  in  the  land  of 
the  tent  and  the  wigwam,  but  in  some 
part  much  less  remote  from  civilization. 
The  clearing  around  the  house  was  not 
under  cultivation,  but  in  the  small  patch 
of  ground  around  the  wigwams,  fine 
potatoes  were  growing.  It  was  here 
that  Mr.  Wilson  of  the  Dominion  Sur- 
vey took  a  sample  of  soil,  which  on  an- 
alysis proved  to  be  supplied  with  all  the 
elements   of    fertility    (12). 

From  the  clearing  to  the  end  of  the 
portage,  which  runs  a  little  west  of 
south,  is  about  one  mile.  The  area 
passed  over  is  undulating,  the  soil  clay, 
and  the  timber  white  spruce,  balsam  and 
poplar  of  good  size.  The  portage  ends 
at  a  small  lake,  which  is  about  twenty 
chains  in  length  and  has  low,  grassy 
shores. 

A  portage  leaves  this  small  lake 
from  the  southwest  corner.  It  is  only 
a  little  more  than  ten  chains  long  and 
crosses  a  gravel  ridge  which  resembles 
an  esker.  It  leads  to  another  lake 
which  has  low  shores  and  beautifully 
clear  water,  and  from  which  a  small 
creek  flows  from  the  southwest  corner. 
The  trail  from  this  lake  is  almost  two 
miles  in  length,  runs  west  of  south, 
and  leads  to  a  small  marshy  creek.  The 
flrst  sixty  chains  passes  over  a  rolling 
area  of  good  clay  soil  covered  with 
large  spruce  and  poplar;  the  next  twen- 
ty chains  is  rather  low  and  wet;  the 
remainder  of  the  portage  is  a  jack- 
pine  plain. 

The  small  marshv  creek  at  the  end 
of  the  portage  flows  into  a  pond,  on  the 
west  shore  of  which  are  many  boulders, 
all  of  Laurentian  and  Huronian  aspect. 
The  drainage  of  the  pond  seems  to  be  by 
seepage,  since  it  has  no  outlet.  The 
portage  leaving  the  pond  follows  for  a 
short  distance  the  edge  of  a  marsh,  then 
it  rises  to  a  jackpine  plain,  over  which 
it  continues  for  more  than  forty  chain?^ 
to   Troy   lake.     Troy   lake    is   low    and 

(12)  Geo.  Sur.  Can.,  Sum.  Rep.  19<)1. 
pp.    121-122. 


marsh  and  is  surrounded  by  small  jack- 
pine.  Drowned  trees,  at  some  distance 
out  from  the  shore  indicated  that  the 
water  was  higher  than  formerly.  The 
lake  is  about  forty  chains  long  in  an 
east  and  west  direction  and  about  twen- 
ty chains  across.  The  portage  from  the 
lake  is  about  twenty  chains  in  length 
and  ends  in  a  small  pond,  from  which  a 
portage  of  about  sixty  chains,  over  a 
jackpine  plain,  leads  to  Cherry   lake. 

Cherry  and  Grave  Lakes 

At  the  north  end  of  Cherry  lake  is  a 
large  open  space,  which  suggests  that 
at  one  time  there  may  have  been  an 
Indian  settlement  here.  To  the  south- 
ward beyond  the  lake,  hills  rise  con- 
spicuously from  the  surrounding  level 
area.  Cherry  lake  is  about  sixty 
chains  long  and  twenty  chains  wide.  \\a 
waters  arc  clear,  and  its  shores  are  low 
and  clothed  with  spruce  and  jackpine. 

Tbe  portage  from  this  lake  is  more 
than  one  mile  forty  ciiains  long,  runs 
somewhat  south  of  west^  and  leads  to 
Grave  lake.  The  first  eighty  chains  is 
low  and  marshy,  the  remainder  a  jack- 
pine area.  Near  the  end  of  the  portage 
is  a  ridge,  from  which  there  is  a  descent 
of  about  thirty  feet  to  the  level  of  the 
lake. 

Grave  lake  is  a  pretty  sheet  of  clear 
water  surrounded  by  jackpine.  It  is 
crossed  in  a  southerly  direction,  then 
a  portage  of  one  mile  thirty  chains, 
with  one  small  intervening  lake,  reaches 
a  pond  just  north  of  Bethea  lake.  This 
pond  receives  the  waters  of  Bethea 
lake  by  a  swiftly  flowing  stream,  which 
from  the  pond  probably  flows  to  the 
Black  river. 

Bethea  Lake 

Bethea  lake  is  larger  than  any  of 
those  thus  far  described  on  this  route. 
It  is  irregular  in  outline  and  is  over  a 
mile  in  length  in  a  direction  northwest 
and  southeast,  and  is  half  a  mile  in 
width.  It  has  clear  water  and  is  very 
shallow  in  the  northwest.  The  first  rock 
outcrops  from  Black  river  were  seen  on 
tlie  shores  of  this  lake.  On  the  east 
shore  is  a  rocky  bluflf,  which  rises  about 
one  hundred  and  sixty  feet  (aneroid) 
above  the  level  of  tTie  lake.  This  bluff 
consists  of  a  somewhat  schistose  dole- 
ritic  rock.  Similar  rock,  but  somewhat 
more  massive,  was  seen  on  the  south 
shore  and  also  on  the  north  shore  to  the 
west  of  the  stream  by  which  the  lake 
was  entered.  The  shores  of  the  lake, 
whore  not  rocky,  are  of  sand  and  gravel. 

From  the  northwest  bay  of  the  lake, 
a  trip  was  made  for  about  half  a  mile 
to  the  top  of  a  hiph  ridge  of  dolerite, 
wliioh  runs  N.  50  degrees  W.  It  is 
intorostinjf  to  note  that  a  pebble  about 
three    inches     in    diameter     of   banded 
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hematite  and  jasper  was  found  on  this 
ridge.  This  is  evidence  that  iron  range 
lies  to  the  north,  but,  owing  to  the  scar- 
city of  outcrops  in  that  direction,  due 
to  the  prevalence  of  drift,  it  is  doubt- 
ful whether  it  be  exposed. 

A  cUmb  to  the  top  of  the  rocky  blulT 
on  the  east  shore  of  the  lake^  enables 
one  to  get  a  good  idea  of  the  surround- 
ing country.    The  general  appearance  of 
the  region  to  the  north,  west  and  souDi 
is  one  of  moderate  relief,  but  in  the  di- 
rections N.  70  degrees    W.,  S.  60  degrees 
W.    and     S.  10  degrees     W.  prominent 
ridges   may   be   seen  miles   in   the   dis- 
tance.   As  far  as  could  be  discerned,  the 
timber  is  spruce,    jackpine,    poplar  and 
white  birch. 

Continuing  our  course,  we  ascended, 
about  half  a  mile,  the  small  creek 
which  enters  the  lake  in  the  southeast. 
It  is  very  crooked  and  ilows  through  a 
wide  marsh.  At  the  head  of  the  creek 
is  a  muddy  lake,  so  shallow  that  we 
found  it  difficult  to  paddle  in  it.  This 
lake,  which  we  named  Gowan  lake,  is 
over  half  a  mile  long  and  has  low  gravel 
shores.  The  route  leaves  the  laRe  from 
a  bay  in  the  west. 

riom  Uowan  to  Uarold  lake  is  two 
uiiies,  and  from  Uarold  lake  to  Davis 
lake  18  one  mile  and  twenty  chains, 
lue  direction  of  both  of  these  punu^c 
ia  about  b.  '^0  degrees  W.  There  is  no 
change  in  the  topography,  the  timber 
or  the  BolL 

Dav.8  Lake 

lla\is  lake  is  a  beautiful  sheet  of 
Clear  water  about  a  miie  in  leugtu  and 
bau  a  nuie  in  width.  On  the  north- 
east shore  are  two  small  outcrops  of 
rock.  The  northerly  one  consists  of  a 
massive  pyritous  dolerite;  the  southerly 
one  is  a  coarsely  crystalline  quartz  sy- 
enite, in  which  theie  is  a  very  small 
percentage  of  ferromagnesian  constitu- 
ents. lUebe  rocks  are  exposed  only  at 
the  water's  edge,  and  it  is  impossible, 
owing  to  the  presence  of  drift,  to  ascer- 
tain which  rock  is  the  later.  Distinct 
glacial  striae  running  south  were  ob- 
served. Farther  south  is  another  low, 
glaciated  outcrop  of  light-colored,  phan- 
critic  rock.  The  striae  here  run  S.  8 
degrees  £.  The  outlet  of  the  lake  is  in 
the  south  end.  It  very  quickly  expands 
into  a  small  lake  from  which  it  passes 
out  as  a  shallow  stream  fifteen  feet 
wide.  The  route  does  not  follow  this 
stream,  but  leaves  the  small  lake  by  a 
portage,  which,  however,  crosses  the 
stream  in  less  than  half  a  mile.  Where 
crossed  the  stream  has  a  width  of  ten 
feet  and  is  running  S.  40  degrees  \V. 
Beyond  the  creek,  the  portage  runs  S. 
15  degrees  W.  and  at  the  end  of  about 
two  miles    twenty     chains,  Wataybeeg 


lake  is  reached.  A  marshy  region  l 
to  the  south  of  the  creek  for  aboi 
forty  chains;  this  is  followed  by  i 
area  with  a  rolling  topography,  whi 
suggests  recessional  material;  the  la 
uuie  is  dry  and  level. 

Wataybeeg  Lake 

VN'ataybeeg  lake  is  one  of  the  larg< 

within  the  urea  examined.     It  consL 

of  two  quite  distinct  parts,  the  narro 

joining  them  being  situated     about  t 

middle  of  the  west  side  of  the  nort 

orn  part.     The  northern  part  is  abc 

three  miles     long     in  a  northern     a 

southern  direction;  its  greatest  width 

about  two  miles.     A  long  sandy  po 

projects   into   the   lake  from   the   ea 

To   the   south   of  this  point  is  a  sm 

rocky  island,  the  rocks  of  which  app< 

to  grade  from  a  hornblende  albite  sy 

ite   to  a  quartz  albite  syenite.     Th( 

rocks  possess    rather    unusual  fcatu 

which  will  be  described  in  detail  in  Pi 

ill.    On  the  east  shore  of  the  lake  L 

conspicuous  blufT  of     sand;    a     simi 

bluff  is  situated  on  the     shore  to 

north     of  the     narrows.     The  south' 

part  of  the  lake  is  over  five  miles  1< 

but  has  an  average  width  of  less  ti 

half  a  mile.     About  half  way  down 

western  side  is  a  bay,  at  the  entra 

to  which  is. a  large  island.    Two  strefi 

from  the  west  empty  into  the  bay.   ' 

shores  of  both  parts     of   the  lake 

fairly  high  and     consist  of  sand     i 

gravel;    the   only  rock   exposed  is  t 

on  the  small  island  referred   to  ab< 

The  timber  around     the  lake  is  chi 

second  growth,  the  whole  region  ha\ 

been  overrun  by  fire,  apparently  twe 

or   twenty-five   years  ago.     The   ou 

of  the  lake  is  at  the  north  just  to 

west   of   the  portage  from   Davis  If 

This  river  will  be  described  later. 

The  route  leaves  Wataybeeg  1 
from  the  south  end  of  the  long  nar 
part.  The  trail  to  the  succeeding  h 
which  is  small,  is  about  thirtv  chain 
length  and  passes  over  a  high,  o] 
sandy  area,  which  appears  to  extend 
a  considerable  distance  in  all  di 
tions. 

A  Lake  on  the  Divkie 

A  portage  of  less  than  twenty  ck 
from  the  small  lake  reaches  Sunny  1 
which  is  about  one  mile  long 
twenty  chains  wide.  This  lake  has  sa 
shores  and  beautifully  clear,  sea-g: 
water.  It  lies  on  the  Height  of  I 
and  has  no  outlet. 

The  Height  of  Land  portage  lei 
Sunny  lake  from  the  southwest  coi 
It  is  about  fifty  chains  in  length,  : 
S.  20  degrees  W.  and  ends  at  a  p 
about  ten  chains  south  of  which 
small   lake,   whose  waters     flow  so 
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ward.     From   this   lake   to   Keiioja    (or 
Kenozha)  lake  is  about  twenty  chains. 

Kenoja  lake  is  more  than  half  a  mile 
long  and  about  twenty  chains  wide.  A 
creek  flows  out  from  the  southwest 
corner.  The  route  follows  the  creek  for 
only  a  short  distance,  when  a  portage  is 
taken  to  the  right.  An  Indian 
named  Baptiste  informed  us  that 
the  creek  flows  to  the  BUnche. 
The  portage  from  the  creek 
runs  a  little  west  of  south  for  about 
iifty  chains  to  another  small  creek, 
which  flows  northward.  On  the  port- 
age about  ten  chains  from  the  latter 
creek,  is  an  outcrop  of  massive  granit- 
oid rock.  This  creek  was  ascended  for 
iibout  half  a  mile  to  a  small  lake,  on  the 
shores  of  which  are  numerous  granitic 
boulders.  A  portage  of  about  fifty 
chains  from  the  south  end  of  this  lake 
leads  to  Blackburn   lake. 

Blackburn  lake  is  irregular  in  out- 
line and  its  shores  are  rocky.  The  chief 
outcrops  are  hornblende  schist,  the  dy- 
namic action  being  very  pronounced;  on 
the  cast  shore  of  the  lake  is  a  dike, 
the  rocks  of  which  grade  fram  a  basalt 
near  its  margin  to  a  more  and  more 
coarsely  crystalline  diabase  as  the  dis- 
tance from  the  margin  is  increased. 

It  may  In?  t-aid  in  general  that  from 
this  lake  southward  along  the  route, 
the  region  becomes  more  rugged,  the 
drift  is  thinner,  and  hence  the  rock  out- 
<?rop8  are  more  frequent.  It  should  also 
be  added  that  from  here  on,  some  of 
the  timber  escaped  the  fire  which,  as 
mentioned  above,  swept  over  so  large 
a  part  of  the  region. 

The  trail  leaves  Blackburn  lake  from 
a  small  bay  in  the  southwest.  It  is 
rocky  and  about  twenty  chains  in 
length,  the  exposures  being  hornblende 
schist  with  a  strike  nearly  north  and 
south.  Along  this  portage  is  birch,  bal- 
sam and  spruce  of  fair  size.  This  port- 
age leads  to  Canoe  lake,  which  is  about 
half  a  mile  long.  Less  thah  ten  chains 
from  the  south  end  of  Canoe  lake  is 
Tent  lake,  which  is  also  about  half  a 
mile  long.  On  the  shores  of  both  lakes 
are  several  exposures  of  altered  erup- 
tives. 

Separation  Lake 

A  portage  of  forty-five  chains  from 
Tent  lake  in  a  direction  a  little  south 
of  west  ends  at  a  fairly  large  body  ol 
water,  which  was  named  Separation 
lake,  for  there  are  two  routes  leading 
out  of  it,  one  to  the  Blanche  river,  the 
other  to  Fort  Matachewan.  The  lake, 
where  entered,  consists  of  a  lon;^  nar- 
row bay  running  north  and  south.  Tlie 
route  to  Fort  Matachewan  leaves  this 
bay  near  the  northwest  rorner,  and 
after  a  short  portage  Optic  lake  is 
reached.     A  further     examination     was 


made  of  Separation  lake.  Jiut  loath  of 
the  portage  to  Optic  lake  is  a  Unit  «f 
chloritic  schist.  Followii^  the  Jimt* 
row  bay  to  the  Bouthward,  one  pMMt 
an  island,  and  rocky  shores  rise  ■tMf^' 
on  either  side,  the  distance  lietweeB  the 
shores  being  only  a  few  yards.  Hmyomi. 
this  narrows  the  lake  widim%  aad 
straight  ahead  is  the  portage  nHileb 
leads  to  the  Blanche  river.  Tuniiw 
westward  around  a  point  to  the  ri^itoi 
the  -narrows,  one  enters  the  main  body 
of  the  lake,  which  contains  several 
islands  of  greenish  altered  eruptiveSb 
Optic  lake  may  also  be  reached  from 
this  part  of  the  lake  by  following  for 
less  than  ten  chains  the  shallow  stream 
which  flows  out  to  the  north  of  these 
islands. 

Optkt  Bird  and  Ttsrtk  Lakes 

0[)tic  lake  is  about  half  a  mile  long, 
and  on  its  shores  are  scattering  white 
pine  and  spruce.  The  route  follows  the 
outlet  in  the  northwest.  It  is  very 
shallow  and  quickly  expands  into  Bird 
lake,  which  is  irregular  in  outline  and 
runs  in  a  southwesterly  direction  for 
more  than  half  a  mile.  The  rocks  col- 
lected from  this  lake  proved  to  be  al- 
tered acid  porphyry.  The  shores  are 
covered  with  jackpine,  birch  and  spruce; 
occasional  white  pine  and  red  pine  were 
also  seen.  Ihe  outlet  is  in  the  south- 
west bay,  but  where  it  leaves  the  lake, 
it  is  shallow  and  rapid,  and  hence  Tur- 
tle lake  is  reached  by  a  portage  of  less 
than  twenty  chains,  which  runs  south 
over  a  well -timbered  area. 

Turtle  lake  is  also  irregular,  is  more 
than  a  mile  in  length,  and  contains  sev- 
eral rocky  islands.  The  rocks  are  simi- 
lar to  those  of  Bird  lake,  but  less  al- 
tered and  somewhat  less  acid.  The  out- 
let, which  is  called'  Musquataysee  or 
Turtle  river,  leaves  from  the  west  shore, 
just  to  the  north  of  where  the  Indian, 
Baptiste  has  a  fair-«ized  clearing 
and  two  or  three  respecftable  looking 
buildings.  This  river,  m  less  than  flftj 
yards,  empties  into  the  north  end  ii 
Baptiste  lake,  out  of  which  it  almost  ini- 
meniiately  flows  again,  the  inlet  and 
outlet  being  only  a  few  yards  apart. 

Baptiste  Lake 

Baptiste  has  lived  here  for  thirty  years. 
He  cultivates  a  few  acres  of  land,  on 
which  potatoes,  turnips  and  other  veg- 
etables are  grown.  The  spot  is  very 
l)retty  and  reminds  one  of  the  site  of  a 
Hudson  Bay  Company  post.  About  ten 
chains  south  of  the  clearing  is  an  out- 
crop of  coarse-grained  massive  dolerite 
carrying  iron  pyrites. 

From  the  clearing  to  Fort  Matache- 
wan there  are  two  routes;  one  follows 
tlie  Turtle  river,  which  empties  into  the 
Montreal  river  just  opposite  tlie  Mata- 
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chewaii  Falls  about  four  miles  above  the 
Fort.  The  other  is  a  lake  and  portage 
route  and  is  the  better  of  the  two,  for 
the  Turtle  river  is  said  to  be  shallow 
and  to  have  numerous  rapids. 

Baptiste  lake,  which  is  a  series  of  ex- 
pansions and  contractions,  is  over  one 
and  one-half  miles  in  length  in  a  north- 
erly and  southerly  direction;  its  great- 
est width  is  about  one  half  mile.  A 
portage  leaves  the  south  end  and  runs 
southwest  for  about  twenty  chains  over 
a  rather  sandy  plain  to  a  small  muddy 
lake.  From  this  lake  a  portage  of 
forty  chains  leads  southward  to  Narrow 
lake,  which  is  about  one  mile  long.  On 
the  shores  of  Narrow  lake  arc  several 
outcrops  of  fine  grained,  chlorilic  rocks, 
which  upon  miscroscopic  examination  re- 
veal their  original  igneous  origin. 

A  portage  from  the  south  end  of  this 
lake  leads  to  the  Fort,  which  is  situated 
On  the  east  bank  of  the  Montreal  river. 
Ihis  portage  winds  around  a  high  hill, 
the  distance  from  the  lake  to  the  Fort 
being  less  than  one  mile.  The  Fort  was 
in  charge  of  Mr.  Lafricain,  who  showed 
Us  several  samples  of  iron  pyrites  and 
tiematitc,  which  he  says  he  obtained  in 
"this  region. 

Route  to  Temiskamiog 

We    next    went   back      to    Separation 
lake      and    followed      the    Temiskaming 
voute    for    a    short    distance.     As    men- 
t:ioned  al)ove.  the  portage  leaves  the  lake 
straight  south  of  the  long  narrow  arm 
«ind  in  less  than  twentv  chains  a  small 
lake    is    reached,    the    shores    of    which 
cionsist  of   altered     eruptive  rock.     The 
*»urrounding   timber     is   second   growth, 
'ihe  route  follows  a  creek,  which  enters 
in  the  southeast.    A  sliort  distance  from 
its  mouth   is   a   portage     of   about    ten 
chains;    it   is   on   the   west  side    and   is 
due   to   a   small   fall   and    rapid   over   a 
ridge    of    altered      dolerite.      From    the 
head  of  the  portage  the  creek  was  fol- 
lowed for  about  half  a  mile  in  an  east- 
ern direction.     It  is  crooked  and   Hows 
through   a   marshy   area.     A   short    dis- 
tance beyond    a    pond-like  expansion    in 
the   creek,  a   small  branch  enters   from 
the  right.     The  portage   leaves  the   left 
bank  of  this  branch.     The  portage  was 
followed         for         a       mile       and       a 
half    in    an    eastern    direction    when    a 
small  marshv   lake     was   reached.     The 

ft- 

area  passed  over  is  sandy  and  is  covered 
with  small  jackpine  and  spruce.  Near 
the  east  end  of  the  portage  is  an  out- 
crop of  quartz  diorite,  the  plagioclase  of 
which  is  considerably  decomposed. 

Wataybeee  Lake  to  Black  River 

Wataybeeg  river  flows  out  of  the 
north  end  of  Wataybeeg  lake.  Where 
it  leaves  the  lake  it  is  thirty  feet  wide 

8  M. 


and  shallow.  At  the  end  of  about  sixty 
chains  is  a  portage  of  less  than  ten 
chains  to  avoid  a  rapid  over  large  boul- 
ders. Below  the  portage,  the  current  is 
strong,  and  the  river  is  so  filled  with 
large  boulders  that  we  found  it  neces- 
sary to  let  the  canoe  down  by  a  line. 
A  second  portage  of  less  than  one 
hundred  paces  on  the  left  hand  side 
avoids  a  small  falls  over  coarse-grained 
dolerite  carrying  iron  pyrites.  Below 
this  portage  are  high  banks  of  sand  and. 
gravel  on  both  sides  of  the  river,  which 
has  here  a  widtli  of  more  than  sixty" 
feet,  but  is  only  about  one  foot  in 
depth.  Soon  a  creek  was  seen  entering 
from  the  east.  It  is  said  by  the  In- 
dians that  a  route  beginning  witli  thifr 
creek  leads  to  Davis  lake.  One  thing  is 
certain  that  Wataybeeg  river  above  this 
creek  has  been  used  considerably  by  th<^ 
Indians,  whereas  below,  we  found  that 
it  had  never  been  travelled.  It  was 
filled  at  scores  of  places  with  driftwood, 
around  which  it  was  necessary  to  cut 
portages.  It  was  necessary  also  to  cut 
portages  around  the  falls  and  some  of 
the  rapids.  This  river  should  never  be 
used,  for  onlv  verv  short  stretches  of 
it  are  free   from  obstructions. 

In  the  course  of  less  than  one  mile 
from  the  creek  referred  to  above,  three 
lakes  were  seen,  one  on  the  right  hand 
and  two  on  tlie  left;  the  second  of  the 
two  on  the  left  contains  clear,  green 
water.  Below  this  lake  is  a  short  rapid 
over  large  bouhlers,  and  about  sixtv 
chains  farther  down  is  a  fall  of  alH)ut 
iive  fpet.  due  to  a  ridijre  of  pyritous 
dolerite.  An  island  is  formed  in  the 
rivor  on  eacli  side  of  which  is  a  narrow- 


gorge. 


Falls  on  the  Watayberg 


About  sixty  cliains  farther  down  is  a 
very  pretty  fall  of  thirty  feet  (aneroid). 
At  the  head  of  the  fall  the  river  nar- 
rows to  about  twelve  feet  then  widens 
as  its  white  waters  plunge  over  the 
rocky  ledges.  Three  types  of  rock 
were  seen  hero,  a  massive,  coarsely* 
crystalline,  pyritous  dolerite,  a  coarse- 
grained irranite  and  a  gray  aphanitio 
rock  in  the  form  of  a  narrow  dike  in  the 
granite..  The  timber  from  Wataybeeg 
lake  to  this  point  is  spruce,  jackpine 
and  poj)lar:  the  soil  is  sandy. 

About  a  hundred  yards  below  the  high 
fall,  the  river  forms  a  chute  with  a  drop 
of  about  fifteen  feet;  this  was  passed 
by  a  portage  on  the  right  hand  side. 
Below  this  Dortap'e  the  soil  is  no  lonirer 
sand  but  clay,  and  the  timber  is  a  bet- 
ter {rrade  of  spruce.  The  river  is  now 
free  from  falls  or  rapids  for  more  than 
two  miles,  when  there  is  a  drop  of  four 
feet  over  a  schistose  rock  containing 
much  deep  green  hornblende. 
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A  short  distance  below  this  fall  nine 
feet  of  stratified  clay,  overlain  by  one 
fool  of  sand,  is  exposed  in  the  bank; 
the  area  back  from  tlie  river  at  this 
point  is  rather  low  and  level  and 
clothed  with  large  spruce.  Similar  feat- 
ures were  noted  during  the  next  two 
and  one  half  miles  down  the  river. 

At  the  end  of  this  distance  an  in- 
land trip  was  made  eastward.  About 
four  and  one-half  miles  from  the  river, 
the  northwest  bay  of  Bethea  lake  was 
struck.  The  first  half  mile  from  the 
river  is  a  level  clay  area  followed  by 
higher  gravelly  soil  for  about  one-half 
mile,  when  there  occurs  a  ridge  which 
consists  of  two  distinct  types  of  rock, 
one  a  coarse  crystalline  doleritc,  the 
other  a  light-colored  granite;  the  line 
of  contact  is  not  weU  indicated.  Be- 
yond the  ridge  the  region  becomes 
swampy,  this  continues  for  about  one 
mile  twenty  chains,  when  a  dry  jack- 
pine  area  is  entered,  which  continues  to 
and  beyond  Bethea  lake. 

A  trip  was  also  made  to  the  west 
from  the  river.  The  first  mile  and  a 
half  is  level  to  undulating  and  consists 
of  clay  soil.  Beyond,  the  area  becomes 
lower,  the  timber  being  chiefly  dry  tam- 
arac 

Three  miles  farther  down  the  river  is 
a  fall  of  about  twenty  feet,  due  to  a 
ridge  of  pyritous  quartz  diorite  schist. 
Below  the  fall  rapids  occur  more  or  less 
continuously  for  three  miles.  In  this 
distance  the  following  outcrops  of  rock 
were  observed: 

1.  A  very  finer  grained  aphanitic  rock, 
^consisting     chiefly     of     actinolite     and 

^chlorite. 

2.  A  considerably    decomposed  quartz 

^olerite. 

3.  A  dark  aphanitic  rock  carrying 
iron  pyrites,  which  proved  to  be  an  al- 
tered diorite. 

4.  A    rather     fine-grained  rock     with 
..ophitic     texture,     composed     chiefly   of 

augite,  plagioclase  and  quartz. 

tYom  these  rapids  to  where  the  river 

joins  the  Black,  the  banks  are  low.    The 

soil   is  clay  and  the  timber,  except  for 

.a  short  distance  from  the  mouth,  where 

-there  is  a  brule,  is  spruce,  cedar     and 

ibalsam.     The  Wataybeeg  river  joins  the 

lilack   about   thirteen    miles     from    the 

Abitibi,  or  about  three  miles  below  the 

first  falls  on  the  Black. 

Upper  Black  River 

The  Black  river  was  ascended  from 
the  first  falls  to  the  Pike  river,  which 
was  explored.  It  joins  the  Black  from 
the  east  about  one  and  one-half  miles 
below  the  third  falls.  At  the  moutn 
this  stream  is  thirty  feet  wide  and  has 


a  good  current.  About  half  a  mile  up 
it  becomes  shallow  and  rapids  begin, 
i^'arther  up  is  a  bluff  of  rock  on  the 
left,  and  just  beyond  is  a  fall  of  two 
teet.  The  rocks  are  altered  andesites. 
Less  than  half  a  mile  above  this  small 
fall  the  river  becomes  so  shallow  and 
swift  and  so  filled  with  large  boulders 
that  it  was  impossible  to  fioat  even  a 
lightly  loaded  canoe.  Being  unable  to 
use  the  river  any  longer,  we  made  an 
inland  trip  eastward  to  Speight's  north 
and  south  line. 

The  line  was  struck  at  28  M.  50  chain<». 
Pike  river  was  twice  crossed  in  mak- 
ing this  trip.  The  area  passed  over 
is  in  part  rolling  and  in  part  fairly 
level;  the  soil  is  clay,  the  timber  spruce 
and  balsam.  Close  to  the  line  a  rather 
low  area  covered  with  small  spruce  was 
entered;  this  low  area  appears  to  be 
quite  extensive,  stretching  away  to  the 
east,  north  and  south. 

iiaving  returned  to  the  Black  river, 
we  continued  our  ascent  to  the  third 
falls  and  made  an  inland  trip  to  the 
west.  The  first  twenty  chains  from  the 
river  is  high,  then  comes  a  drop  to  a 
rather  level,  clay  area,  which  continues 
for  about  sixty  chains,  when  the  soil 
becomes  sandy.  The  sandy  area  is  fol- 
lowed by  a  muskejr,  which  has  a  width 
of  about  twenty  chains  in  an  easterly 
and  westerly  direction,  but  which  ap- 
pears to  extend  for  a  considerable  dis- 
tance to  the  north  and  south.  The  sur- 
tace  of  this  swamp  is  of  sphagnum  moss. 
A  pole,  driven  down  for  more  than 
twelve  feet,  did  not  strike  the  rock. 
The  upper  nine  feet  consists  of  decom- 
posed vegetable  matter,  below  which  is 
a  tine  blue  clay  free  from  grit.  Beyond 
the  muskeg  for  about  eighty  chains,  the 
region  is  fairly  level,  the  soil  is  clay, 
and  the  timber  spruce  and  balsam. 

From  the  third  falls  on  the  Black 
river,  to  where  it  is  crossed  by  Speight's 
1902  line,  rock  outcrops  are  quite  num- 
erous. They  are  altered,  fine-grained 
volcanics  and  rather  coarse-grained  dol- 
eritcs.  Clay  soil  is  revealed  in  the 
banks  of  the  river  throughout  almost 
the  whole  distance.  About  two  miles 
north  of  the  crossing  of  the  line,  sec- 
ond growth  timber  begins.  It  is  similar 
to  that  which  was  seen  on  a  large  part 
of  the  area  between  the  Black  river 
and  Fort  Matafliewan.  Wilson  reports 
a  similar  area  for  some  distance  to  the 
.   east    (13). 

Having  completed  our  work  we 
ascended  the  Black  and  White  Clay  riv- 
ers to  the  Height  of  Land  and  then  fol- 
lowed the  Blanche  route  to  Tomstown, 
where  steamer  was  taken  to  New  Lisk- 
card. 

fl3)  Geo.   Sur.  Can.,   Sum.   Rep.   1901,   p. 
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Part  11:    Topography  and  Resources 


A  Drift-Covered  Area 

Although  exact  determinations  of  level 
have  not  been  made,  it  is  probably  safe 
to  say  that  the  area  has  a  general  ele- 
%'ation  above  the  sea  of  about  1,0()0  feet. 
The  relief  is  moderate,  the  greater  part 
of  the  area  being  comparatively  level 
or  undulating,  with  here  and  there 
ridges,  which  stand  out  conspicuously 
above  the  surrounding  country.  The 
surface  is  to  a  great  extent  drift  cov- 
ered, in  this  respect  differing  very  mark- 
edly from  many  parts  of  the  area  which 
lie  to  the  south  of  the  Height  of  Land 
north  of  Lake  Superior  and  Lake  Hu- 
ron. Much  of  the  drift  is  stratified  and 
consists  of  clay,  sand  and  gravel.  These 
deposits  are  no  doubt  lacustrine,  the 
lakes  having  been  formed  in  Cihicial 
times,  in  front  of  the  ice, 
(luring  its  retreating  stages. 

The  limits  of  these  lakes,  at  the 
different  periods  of  their  history,  could 
be  worked  out  only  by  detailed  topo- 
graphic study.  There  is  no  doubt  how- 
ever judging  from  the  wide  distribution 
and  heights  of  these  stratified  deposits, 
that  the  lakes  were  of  considerable  ex- 
tent. While  the  laminated  clays  were; 
being  laid  down  in  the  bottoms  of  thesei 
lakes,  the  sands  and  gravels  were  being 
deposited  along  the  shores  or  near  the 
margin  of  the  ice  sheet. 

Drainagfe  Systems 

The  chief  lakes  are  Night  Hawk,  Fred- 
erick House  and  Wataybeeg.  Besides 
these,  there  are  numerous  other  smaller 
lakes,  but  their  number  is  not  as  great 
as  on  many  other  areas  of  equal  size 
in  northern  Ontario, 

The  waters  of  that  part  of  the  area 
which  lies  to  the  north  of  the  H«M;rht 
of  I^nd  flow  to  the  Abitibi  and  thence 
to  James  Bay.  The  largest  of  these 
rivers  are  the  Bliick,  the  Frederick 
House,  the  Porcupine,  the  Redstone  and 
the  Night  Hawk.  The  n.ain  branches 
of  the  Black  are  the  Driftwood,  the 
Shallow,  the  Wataybeeg  and  the  Pike. 
The  waters  to  the  south  of  the  Height 
of  Land  flow  to  the  Blanche  and  to  tbe 
Montreal  rivers.  All  the  rivers  are  very 
young,  possessing  V-shaped  valleys,  and 
having  falls  and  rapids.  The  drainage  ia 
not  well  established,  for  many  swamps 
exist. 

Evidences  of  Glaclation 

Where  the  rocks  are  exposed,  they  ex- 
hibit the  grooves  and  striations  due  to 


glaciation.  The  surfaces  of  some  of 
the  islands  in  Night  Hawk  lake  are  good 
examples  of  roches  moutonnees.  ITie 
directions  (magnetic)  of  striae  were  ob- 
served as  follows  : 

Island    in    Porcupine    Lake.  S.  30  deg.  W. 

West  shore   of  Night  Hawk 
lake    S.  10  deg.    E. 

Near      entrance    to      Night 

Hawk    river    S.  16  deg.    E. 

Island    in    Frederick    House 
lake    S.    5  deg.    E. 

Davis  lake  (northeast  shore)  S. 

Davis  lake  (southeast  shore)  S.    8  deg.  E. 

Tent  lake   S.  8  deg.     E. 

Wataybeeg  river S.  15  deg.    E. 

Black   river   (third  portage)  S.  10  deg.    E. 

Pike    river    S.  15  deg.    E. 

Where  boulder  clay  is  found,  the  boul- 
ders are  quite  local.  This  is  well  shown 
in  a  blufl"  containing  many  boulders,  on 
the  south  shore  of  Night  Hawk  lake. 
An  examination  of  these  boulders  shows 
that  there  are  very  few  limestones  from 
the  Devonian  area,  which  lies  to  the 
north,  but  that  almost  all  are  similar 
to  the  rocks  of  the  vicinity.  Of  course^ 
limestone  easily  disintegrates,  and  this 
might  account,  in  part,  for  its  scarcity. 

Resources  of  the  Res:ion 

The  chief  resource  of  the  region  is 
its  soil,  which  over  large  areas  is  clay, 
analyses  of  which  will  be  found  in  the 
report  of  Mr.  Jarvis.  It  may  be  said 
that  the  districts  best  adapted  for  set- 
tlement are  located  in  the  northern 
part;  to  be  more  specific,  north  of  the 
line  which  runs  west  from  M.  120  on 
Niven's  meridian  to  the  Mattagam^ 
river,  and  north  of  a  line  running  east 
from  the  same  point,  namely  M  120,  to 
M  24  on  Si>eight's  north  and  south  line 
of  1902.  South  of  the  line  running  ea-^t 
the  soil  is  much  more  sandy  than  to 
the  north,  and  since  a  large  part  of  it 
has  been  overrun  by  fire,  the  timber  is 
too  small  to  be  of  value. 

Much  of  the  northern  area  has  spruce, 
balsam,  poplar  and  birch  timber,  the 
largest  of  which  is  found  in  the  valleys 
of  the  rivers,  especially  in  those  of  the 
Porcupine,  Black,  and  Driftwood. 

No  minerals  of  economic  importance 
were  found.  As  was  mentioned  before, 
a  pebble  of  banded  jasper  and  hematite 
was  picked  up  north  of  Bethea  lake. 
Mr.  Lafricain,  of  Fort  Matachewan,  has 
specimens  of  hematite,  which  he  says 
were  found  in  the  vicinity. 
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Climate 

No  frosts  occurred  between  June  Itih 
and  September  Ist.  Some  of  the  tem- 
peratures from  the  record  for  J-ne  month 
of  August  are  as  follows,  anl  sJhi'.v  ilie 
highest  and  lowest  x>oints  r?HeL«;.i  : 


Requirements 

Before  this  region  can  be  of  any  prac- 
tical value  to  Ontario,  it  must  be  made 
accessible.  This  can  only  be  accomp- 
lished by  the  building  of  railways.  If 
one  may  judge  by  the  present  activities 


6  a.m. 


12  a.m. 


6  p.m. 


Lowest  temperature 35deg.  F.  (on  the  15th). |  M  deg.  F.  (on  the  Tith).   48deg.  F.  (on  the  6th). 

Highest  temperature 68  deg.  F.  (on  the  18th).    74  deg.  F.  (on  the  2nd).    76  deg.  F.  (on  the  4th). 

Average  temperature 47.6  deg.  F i  62.18  deg.  F i  61  deg.  F. 


It  waa  noted  from  the  condition  of 
vegetation  generally,  and  especially  from 
the  date  of  the  ripening  of  berries,  that 
the  season  was  about  two  weeks  later 
than  in  the  vicinity  of  Toronto. 


in  this  direction,  it  is  safe  to  predict 
that  before  many  years  many  parts  of 
northern  Ontario,  which  are  now  inhabit- 
ed only  by  the  Indian,  will  be  centres 
of  agricultural  and  industrial  activity. 


Part  III:    Petrography 


As  already  stated  in  this  report,  a 
large  part  of  the  area  which  was  exam- 
ined is  covered  with  drift,  hence  thej 
rock  outcrops  are  not  very  frequent.  In 
fact,  the  exposures  are  confined  chiefly 
to  the  shores  of  lakes  and  rivers,  and 
even  here,  they  are  so  limited  that  in 
but  few  cases  was  it  possible  to  trace 
in  the  field  the  relationships  which  the 
different  rocks  bear  to  one  another. 
However,  a  good  idea  of  the  petrology 
of  the  region  has  been  obtained  from 
the  microscopic  study  of  about  eighty 
rock  specimens,  which  were  collected 
from  the  various  outcrops.  Some  of 
these  were  found  to  possess  interesting 
and   unusual  features. 

Many  of  the  rocks  are  igneous,  the 
primary  constituents  of  which  have  not 
been  greatly  changed  or  the  original  tex- 
tures materially  altere<l.  Some  liave 
been  considerably  nietamorj)hose<l,  yet 
retain  distinct  evidence  of  an  igneous 
origin.  Others  have  been  so  profuundly 
metamorphosed  that  all  traces  of  the 
original  rook  have  l)een  destroyed.  Only 
one  specimen,  a  slate,  which  occurs  on 
a  small  ishnul  in  Porcupine  river  near 
Night   Hawk  lake,  suggests  an  aqueous 


origm. 


Classes  of  Rocks 


The  rocks  may  be  classed  as  dolerites, 
syenites,  diorites,  j>orphyries,  volcaniq 
tuff  and  schists.  The  schists,  as  here 
\ised,  include  tliose  schistose  rocks  wliich 
have  been  so  greatly  metamorphosed 
that  it  is  impossible  to  say  whether  they 
are  of  igneous  or  of  sedimentary  origin. 
It  is  worthy  of  note  that  nearly  all  the 
rocks  of  the  above  classes  contain  iron 
pyrites. 


Dolerites 


The  dolerites,  as  the  term  is  here  used, 
are  medium  or  coarse-grained  phaneritic 
rocks,  which  consist  chiefly  of  a  plagio- 
clase  feldspar  and  augite,  and  subordin- 
ately  of  iron  pyrites  and  magnetite;  but 
one,  and  sometimes  several  of  the  fol- 
lowing minerals  may  also  be  present  : 
olivine,  mica,  hornblende,  quartz,  or- 
thoclase  and  apatite.  In  texture  the 
rocks  vary  from  ophitic,  that  is  the 
plagioclase  feldspars  are  lath-shaped  and 
are  enclosed  in  the  ausrite,  as  in  thq 
case  of  diabase,  to  panautomorphic,  in 
which  both  the  plagioclase  and  augite 
possess  their  proper  crystal  forms  more 
or  less  perfectly.  Many  of  these  rocks 
are  similar  to  those  which  are  frequently 
described  as  gabbros,  or,  from  hand, 
specimens,  as  diorites. 

The  dolerites  are  the  most  widespread 
rocks  of  the  area.  Specimens  were  col- 
lected from  the  following  localities  : 

1.  The  portage  between  Delhert  and 
Jarvis  lakes. 

2.  A  point  on  the  west  shore  of  Night 
Hawk  lake  between  the  Porcupine  and 
Redstone  rivers. 

3.  Along   the    Driftwood    river. 

4.  The  shore  of  Bethea  lake. 

o.  The  east   shore  of  Davis  lake. 

6.  llie  southeast  shore  of  Blackburn 
lake. 

7.  Between  Baptiste  and  Turtle  lakes. 

8.  South  of  Separation  lake  on  the 
Temiskaming  route. 

1>.  Several  places  on  the  Wataybeei? 
river.  *         ** 

10.  Between  Wataybeeg  river  and  Be- 
thea  lake. 


11.  Several  places  on  the  Black 


river. 
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•    Two   specimens    with     crystals  about 
two   millimetres   in   diameter   were   col- 
lected quite  close  to  each  other,  on  the 
north  side  of  a  long  point  on  the  west 
shore  of  Night  Hawk  lake,  between  the 
Porcupine    and    Redstone    rivers.      They 
exhibit    quite    different    features.      One 
specimen   contains     large     crystals     of 
plagioclase    and   augitc,   both    of   which) 
iiiive  fairly  definite  crystal  outlines.  The 
crystals  of     plagioclase     are  frequently 
l>ordered  by     orthoclase,     and   in  some 
cases   there   is     an   intergrowth   of   the 
j>yroxene   and    of   what     appears   to   be 
j>riinary   hornblende,   the     latter   partly 
si^irrounding   the  former.     There   is  also 
■present   a   considerable   amount   of     de- 
composed biotite,  a  little  quartz,     some 
cralcite,    large    crystals    of    apatite    and 
s.onie  chlorite.     The  other  specimen  con- 
st ists  of  augite,  a  considerable  amount  of 
livene,   plagioclase,  a   small   amount  of, 
■lica  and  some  magnetite.     The  texture 
«  coarsely  opliitic.     The  former  of  these 
^wo    specimens   has   the   following   com- 
ortition    (14)  : 

Per    cent. 

Si02 51.50 

A1203 *. .     18.81 

Fe203 4.30 

FeO C.41 

MgO 2.90 

CaC) C.78 

Xa2() 4.84 

K20 1.76 

Ti()2 40 

n20,  C02.  n'c  .?4i 

From  this  analysis  the  norm  was 
determined  and  the  rock  classified  ac- 
cording to  the  quantitative  system  (15). 

The  result  was  as  follows  : 

Class    IT. — ^Dosalane. 
Order  V. — Germanare. 
Rang  III. — Andase. 
Subrang   IV. — Andose. 

A  specimen  from  the  northeast  shore 
of  Davis  lake  is  a  dark  phaneritic  rock 
with  ophitic  texture.  Besides  the  au- 
pite  and  plaijioclase,  there  is  some 
(nartz,  majjnetite  and  a  small  amount  of 
biotite.  Tlie  augite  is  in  part  altered  to 
chlorite. 

A  dark  coarse-grained  phaneritic  rock, 
obtained  iust  south  of  Bauti**te's  Iioukc, 
between  Bantiste  and  Turtle  likes.shows 
very  little  decomposition.  The  minerals 
p*"esen):,  besides  the  augite  nnd  calcic 
plpffioclase,  are  quartz,  a  smal'  amount 
of  hornblende  and  biotite.  magnetite  and 
acicular  crystals  of  apatite.  The  tex- 
ture is  panautomorphic.  A  dark,  coarse- 
grained phaneritic  rock  from  an  outcrop 

(\4)  Analysis  by  Mr.  A.  G.  Burrows. 
Provincial    Assay   Office.    Belleville. 

'13)  Quantitative  Classic  ration  f  f  Ta:- 
Tieous  Pocks  by  Cross,  IddlriK.**,  Pirsson 
ard   Washingrton, 


at  the  foot  of  the  second  portage  on 
Wataybeeg  river,  contains  a  consider- 
able amount  of  augite,  partly  alterotl  to 
chlorite;  the  plagioclase  crystals  are 
quite  distinctly  automorphic.  An  inter- 
esting feature  is  the  presence  of  Huiall 
patches  of  most  perfect  graphic  texture, 
due  to  the  intergrowth  of  primary 
quartz  and  orthoclase. 

A  specimen  from  the  head  of  the 
35- foot  fall  on  the  Black  river  north  of 
where  Sjx^ight's  1902  line  crosses  the 
river  is  a  green,  aphanitic  rock,  con- 
siderably decomposed.  It  contains  an 
altered  orthorhombic  pyroxene,  a  light- 
colored  hornblende^  which  is  probably 
actinolite.  decomposed  plagioclase,  sec- 
ondary quartz  and  a  small  amount  of 
altered  mica. 

{Several  specimens  consisting  almoi^t 
entirely  of  secondary  minerals  are  prob- 
ably altered   dolerites. 

Syenites 

Perhaps  the  most  interesting  of  all 
the  rocks  of  the  area  were  collected  on 
a  small  island  in  Watavbeeg  lake.  Two 
quite  distinct  types  were  found,  one  of 
which  has  l)een  called  a  hornblende- 
albite  syenite,  the  other  a  quartz-albite 
svenite. 

The  hornblende -albite  svenite  is  a 
medi\»u-giained  ]>hanerite,  the  individ- 
ual grains  having  a  diameter  of  about 
one  millimetre.  This  rock  consists  of 
al)out  equal  proportions  of  light-color- 
ed minerals  and  of  the  dark  ferro- 
magnesian  minerals.  The  light -colored 
minerals  are  feldspars,  no  quartz  Ixjing 
present.  The  feldspars  have  a  pale 
pinkish  color,  pearly  cleavage  surface, 
and  in  patches  they  exhibit  poikilitic  ef- 
fects. The  ferromagnesian  minerals  are 
hornblende  and  biotite,  the  former  pre- 
dominating. In  thin  section,  the  pre- 
vailing texture  is  ]X)ikilitic;  but  certain 
parts  present  a  somewhat  graphic  tex- 
tine,  due  to  the  interlocking  of  the  crys- 
tals ;  the  only  constituent,  other  than 
the  accessory  minerals,  which  approacl> 
es   automorphism    is    the   hornblende. 

The  feldspars  consist  of  a  plagioclnse 
feldsj)ar  and  microcline.  The  plagio- 
clase feldspar  was  ])roven,  by  means  of 
its  index  of  refraction  and  angle  of  t.x- 
tinctiou.  to  be  albite.  The  albite  rnd 
the  microcline  assume  several  rela'tion- 
ships  ;  in  some  cases,  the  microcline  is 
j)oikilitic  in  the  albite;  in  some  cases, 
the  opposite  is  true,  that  is,  the  albite 
is  poikilitic  in  the  microcline;  again,  the 
two  minerals  are  coarsely  intergrown. 
in  which  case  an  approach  to  grapliic 
texture  is  presented,  but  further  ex- 
amination shows  that  the  two  minerals 
have  a  parallel  anangement.  and  hence 
the  texture  is  really  coarsely  microper- 
thitic:  the  allite  and  the  microcline  ap- 
pear to  have  crown  contcmnoraneouslv. 

The    microcline   usually    shows      ])(»1v- 
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synthetic  twinning,  that  is,  lamollar 
twinning  according  to  the  albite  and 
pericline    laws. 

The  albite  is  also  twinned,  although 
many  of  the  crystals  are  so  cut  that 
the  striations  are  not  apparent;  the 
prevalent  twinning  is  according  to  the 
albite  law,  but  a  few  Carlsbad  twins 
were  also  observed.  The  striations  of 
the  albite  are  very  narrow  and  straight. 
Of  the  two  feldspars,  the  albite  has  suf- 
fered the  greater  amount  of  decompo- 
sition, although  both  are  comparatively 
fresh. 

The  hornblende  usually  occurs  in  ir- 
regular crystals,  although  automorphic 
fomis  in  sections  cut  across  the  prisms 
also  occur;  in  such  cases  the  character- 
istic cleavMge  is  quite  perfect.  The 
pleochroism  is  from  a  light-greenish 
brown  to  green. 

The  biotite  occurs  in  irregular  shaped 
plates,  its  color  is  brown.  The  ferro- 
magnesian  minerals  are  poikilitic  in 
the  feldspars;  both  the  biotite  and  the 
hornblende  are  somewhat  altered. 

The  subordinate  minerals  are  sphene, 
which  occurs  in  orange-yellow  irregular 
crystals,  and  apatite,  which  is  quite 
abundant  in  well-formed  prisms,  some 
of  which  are  colored  by  iron  oxide.  The 
secondary  minerals  are  a  fibrous  lifjht- 
colorod  hornblende,  which  is  probably 
actinolite,  a  light -green  chlorite  And 
calcito. 

An  analysis  of  this  rock  by  Mr.  A.  G. 
Burrows  of  Hellevillo,  Ont',  gave  the 
following  result  : — 

Per  cent. 

SiOi    56.62 

AI203 16.33 

r  V  •«\_»o     ..«.     ..     «...     ,     ••...  wrace. 

KeO 4.21 

Algl) 7.65 

CaU 5.12 

Na21) 4.34 

K20 2.6S 

Ti02 26 

1X12.    1120,    etc 2.70 

From  this  analysis  the  norm  was  de- 
termined and  the  rock  classified  as  fol- 
lows : — 

Class  II.  Dosalane. 

Order  V.  Germanare. 

Rang  III.  MonEonaso-Andase. 

Subranir    1\\     Ak«Mos«»- Andiwo. 

Moasuremonts  were  made  of  tho  min- 
erals present  in  this  rook  and  the  mode 
dot  or  mi  nod     (16). 

Iho  rt*sult    was  as  follows: 

IVr   ivnt. 

Albite 27.S0 

Mioroolino 17..>4 

Hiotito ll.i:> 

Hornblondo 42.4,> 

.Vpatito ''^ 

Titanito 20 

(1«-^  <.>\j.»nt.     Cass,     of    lg:uvni'*    K^H^k-s, 


With  these  percentages  an  attempt 
was  made  to  ascertain  what  must  be 
the  nature  of  the  hornblende  to  corre- 
spond with  the  composition  of  this 
rock  as  determined  by  analysis.  In  this 
calculation  the  biotite  was  assumed  to 
have  the.  composition  of  the  biotite  in  a 
quartz-monzonite  from  Walkerville, 
Butte,  Montana  (17). 

It  was  found  that  the  hornblende 
must  be  high  in  silica,  high  in  alum^ 
ina,  high  in  magnesia,  low  in  iron  and 
low  in  potassium.  A  hornblende  from 
Sanlupe  was  found  to  have  such  a  com- 
position  (18). 

Considering  the  hornblende  to  have  the 
composition  of  the  hornblende  from  San- 
lupe  the  rock  was  classified  from  tlie 
mode.      The  result  was  as  follows: 

Class  II.  Dosalane. 

Order  V.   Germanare. 

Hang  II.  Monzonase. 

Subrang    III.    Monzonose. 

All  the  constituents  agree  fairly  close^ 
ly  with  the  chemical  analysis  except  the 
K20,  whicn  is  too  high. 

The  quartz-albite  syenite  is  found  as- 
sociated with  the  hornblende  albite 
syenite,  the  two  types  seeming  to^ 
grade  into  each  other.  Magascopically, 
this  rock  differs  considerably  from  the 
associated  rock,  in  that  it  consists  al- 
most entirely  of  light-colored  minenils, 
there  being  less  than  5  per  cent,  of  fer- 
romagnesian  constituents.  This  rock  is^ 
also  different  in  that  it  contains  quartz, 
while  mica  is  absent. 

In  thin  section,  the  texture  is  seen 
to  be  similar  to  that  of  the  hornblende- 
albite  syenite.  The  feldspars  are  albite 
and  microcline,  which  present  the  same 
characteristics  as  were  described  in  the 
associated  rock,  but  whereas  in  the 
hornblende- albite  syenite  there  was  less 
than  twice  as  much  albite  as  microcline, 
in  this  rock  the  albite  is  about  six 
times  as  abundant  as  the  microcline. 

The  quartz  comprises  about  13  per 
cent,  of  the  rock.  It  is  clear  and  has 
xenomorphic  outlines.  It  'is  usually 
segregated  in  small  patches. 

The  ferromn*rnesian  mineral  is  horn- 
blende, which  has  a  rather  deep-green^ 
ci->lor  and  constitutes  about  5  per  cent, 
of  the  rook.  It  shows  the  usual  pleo- 
ohn^ism.  and  in  some  crystals  the  chnr- 
aot eristic  cleavage  is  pnresent. 

The  accessory  minfrrals  are  splu^ne. 
aiMtiio,  zircon,  and  a  small  amount  of 
majzneiite. 

This  nvk  was  also  measured  and  the* 
l^^nvntage   weights   determined. 

This  result  was  as  follows  :  — 

»17>  Table  XIV.  Quant  Class,  of  Iff- 
no, >iis    R«>oks. 

•  1S»  Dana:  System  of  Mlneralojo'.  pa^ 
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Per   cent. 

Albite 69.80 

Quartz 13.65 

Microcline 11.91 

Hornblende 4.26 

Apatite 03 

Titanite 29 

Zircon 00 

From   these  percentages   the  approxi- 
ate   chemical    composition   was    deter- 
-nined   and    the    rock    classified.       The 
omblende   here   was   assumed   to   have 
he  composition  of  the  hornblende  from 
uhipe,    as    in    the   case   of   the    horn- 
lende-albite  syenite. 

The  result  was  as  follows  : — 

Class   I. — Persalane. 

Order   IV. — Britannare. 

Rang  1. — Liparase. 

Sub- rang  FV. — Kellerudose. 

Specimens,  presenting  features  very 
similar  to  those  of  the  quartz-albite 
syenite,  were  obtained  from  the  follow- 
ing localities: — 

1.  The  east  shore  of  Davis  lake*. 

2.  The  30-foot  fall  on  the  Watay- 
beeg  river. 

3.  Between  Wataybeeg  river  md 
Bethea  lake. 

The  rock  from  Davis  lake  is  rather 
coarsely  crystalline  and  has  a  small 
amount  of  both  hornblende  and  biotite, 
the  latter  considerably  altered  ;  quartz 
is  present  in  an  appreciable  amount. 
The  albite  and  microcline  show  beautiful 
poikilitic  texture. 

The  rock  from  the  30-foot  fall  on  the 
Wataybeeg  river  is  somewhat  more  de- 
composed than  the  quartz  syenite  from 
Wataybeeg  lake,  the  poikilitic  texture 
is  not  quite  so  pronounced,  and  quartz  is 
somewhat  more  abundant.  Some  of  the 
hornblende  shows  twinning,  and  several 
of  the  crystals  are  quite  distinctly  auto- 
morphic.  The  secondary  minerals  are 
chlorite,  sericite  and  epidote. 

The  rock  from  between  Wataybeeg 
river  and  Bethea  Lake  presents  no  new 
features,  except  that  some  of  the  feld- 
spars exhibit  zonal  weathering. 

Diorites 

Many  of  the  rocks  which  in  the  field 
were  thought  to  be  diorites  proved  un- 
der the  microscope  to  be  dolerites.  In 
fact,  only  one  of  the  specimens  collected 
has  been  called  a  diorite,  and  even  this 
is  not  a  normal  rock  of  that  class.  It 
was  obtained  on  the  second  portage 
from  Separation  lake  on  the  T(Mni"*ksim- 
ing  route.  It  is  a  medium-grained  phan- 
erite,  with  apparently  about  equal 
amounts  of  ferromagnesian  and  light- 
colored  minerals.  The  ferromagnesian 
constituent  is  hornblende,  which  varies 
in  color  from  a  yellowish -brown  to  a 
deep  green;    the   light-colored   minerals 


are  plagioclase,  microcline  and.  quartz. 
The  plagioclase  is  so  decomposed  that  it 
was  impossible  to  determine  its  kind  ; 
the  microcline  exhibits  the  characterise 
tic  twinning  and  is  more  abimdant  than 
in  a  normal  diorite.  Iron  pyrites  is  also 
present . 

This  rock  resembles  the  hornblende- 
albite  syenite  from  Wataybeeg  lake,  in 
that  it  has  about  equal  amounts  of  fer- 
romagnesian  and  light-eoloi-ed  mineral?*, 
and  lias  two  feldspars — a  plagioclase  and 
microcline;  the  hornblendes  also  of  the 
two  rocks  are  similar.  It  differs  from 
the  Wataybeeg  specimen,  in  that  it  does 
not  possess  the  distinctive  poikilitic 
texture,  has  a  considerable  amount  of 
quartz,  and  is  free  from  mica. 

A  schistose  rock,  obtained  on  the 
Wataybeeg  river,  contains  much  deep- 
green  hornblende,  some  decomposed 
plagioclase  feldsparr,  a  considerable 
amount  of  secondary  quartz,  iron  pyrites 
and  magnetite.  This  has  been  called  a 
quartz  diorite  schist. 

Porphyries 

The  word  porphyry  is  here  used  in  a 
broad  sense,  and  includes  rocks  which 
contain  phenocrysts  of  any  kind  and  a 
ground  mass.  In  many  cases,  these 
rocks  have  been  so  altered  that  the  por- 
phyritic  texture  is  not  detected  in  hand 
specimens,  although  it  is  quite  evident 
in  thin  section.  A  few  of  the  rocks  are 
fine-grained  and  microporphyritic. 

The  rocks  which  megascopically  ex- 
hibit the  porphyritic  texture  were  col- 
lected from  the  shores  of  Turtle  and 
Bird  lakes  and  from  an  outcrop  at  the 
third  falls  on  the  Black  river.  The  Tur- 
tle lake  specimens  are  porphyritic,  ap- 
hanitic  rocks,  the  phenocrysts  beinjr  al- 
bite; the  ground-mass  of  the?e  rocks 
still  retains  its  original  flow  structure, 
but  has  been  entirely  recrystallized,  Ihe 
seoondarv  products  being  chlorite  netino- 
lite,  epidote  and  quartz.  The  metamor- 
phism  seems  to  have  been  metasomatio 
rather  than  the  result  of  dynamic  agen- 
cies. The  rocks  from  Bird  lake  are 
very  similar  to  those  of  Turtle  lake,  but 
they  have  been  more  metamorphosed 
and  are  apparently  more. acid. 

The  rock  from  the  third  portage  on 
the  Black  river  is  of  a  green  color,  and 
is  distinctly  T>orphyritic.  The  pheno- 
crysts are  plagioclase  feldspar,  which  is 
considerably  decomposed;  the  ferromag- 
nesian minerals  have  been  altered  to 
chlorite.  There  is  some  evidence  of  the 
original  flow  structure;  this  is  probably 
an  altered  andesite. 

The  porphyritic  rocks  which  have  been 
so  altered  that  the  phenocrysts  are  not 
observed  megascopically  are  quite  wide- 
spread ;  some  of  the  most  interesting  of 
these  will  be  described. 
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A  dark-grccn  aphanitic  specimen,  ob- 
tained two  miles  north  of  Delbert  lake, 
consists  entirely  of  secondary  minerals, 
of  which  serpentine  is  the  most  abun- 
dant; long,  needle-like,  light-colored 
crystals  of  actinolite  are  also  pres- 
ent. There  is  distinct  evidence  of  the 
outlines  of  original  phenocrysts,  be- 
tween which  a  ground  mass  is  strongly 
suggested.  The  nature  of  the  sec 
ondary  minerals  suggests  that  the  or- 
iginal rock  was  very  basic. 

About  one  mile  south  of  the  portaj^e 
which  leaves  the  ^outh  shore  of  Jar- 
vis  lake  is  a  dark  green,  somewhat 
senistofe,  aphanitic  rock,  which  in  :hin 
section  is  micro-crystalline  to  micro- 
crypto-crystalline.  Although  consider- 
ably decomposed,  a  few  altered  striat- 
ed feldspars,  which  possess  distinct  out- 
lines, are  present;  the  original  ground 
mass  api)ears  to  Have  been  line-grain- 
ed. 'Ilie  minerals,  besides  the  felds- 
par, are  pale-green  chlorite,  quartz 
which  shows  granulation,  and  a  distinct 
amount  of  calcite  witli  definite  rhombic 
outlines.  There  is  evidence  of  crush- 
ing in  the  zone  of  fracture. 

An  interesting  type  of  rock  occurs 
about  one  mile  north  of  \lil.  M.  50 
chf.,  on  Miven's  1898  base  line.  It  is 
light -colored,  aphanitic  nnd  schistose. 
Microscopically,  it  exhibits  an  eutaxitic  . 
texture.  i-anes  of  llowage  are  dis- 
tinct. Metamorphism  has  elfected  a 
general  parallelisim  of  the  grains  at 
right  angles  to  the  original  lines  of 
tlowttge.  The  altered  phenocrysts  ap- 
pear to  have  been  stnatini  plagioclase 
and  q\iartz.  The  secondary  minerals 
are  a  considerable  amount  of  finely 
granular  (|uartr.,  some  st»ricite  and  a 
white  oimque  mineral,  probably  kaolin. 
This  rock  is  no  doubt  an  altered  |wr- 
phyry   of  acid  composition. 

.\t  llr»t  the  small  fall  on  IMke  river 
it  a  »ott,  greenish,  non-schistose,  aphan- 
itic rock  cunsulcrably  deiH>mposed.  In 
thin  section  it  ct»nsiHts  oi  p*»rphyritic 
cry^t^iU  of  plagioclase  and  a  micro- 
crypt  OHM'VHt  a  nine  grtuuul-ma**'*.  There 
is  still  evidence  ol  the  original  How 
•tructuie  and  of  inicrolite>:  the  chief 
i»ecoiulary   product    w  chlorite. 

.\hcvi>  porphyntio  iov*ks  wore     col!ev*t 
<»d    fiH»iu    a    small    ishnul    in    Frederick 
lloiiM*    lake,    lioui    Hun  lonaM    to\\n^lu,». 
<Mist    ot    Kvcdciick    Uoum'    lake,    and   at 
the  \\\\]\  taIN  on  \\\v  Hlark   tuoi.      rhc\ 
arc    >ci\    nuc  i»»anio«l.    aph;untu*    v»vks. 
» Inch,  in  thiu  Mvih«i>>.  arc  Nrm  lo  con 
si^t    ot    uinucious.   vjuall    »nc^ul;ulv   ai- 
rau>:e«l   ci>>tal>   oi   pl.iiHo^ljHO     iuid     ,a 
nucio  ciypto  ci  >  *l;iHn\c    i^ixMnul      mas-** 
I  ho  lock  lioni  Puiu.«MKiK(  lowc.Nlvjp  von 
tarn*    coiiNixlciahlc    vjuaii-.         I  ho>r    aic 
li\^  doubt    altcicd   andcxuos  »m    »la^U^*s, 

iMic    \^l    the    luo^t    imcicxtu\v:    ot    the 


undoubted  surface  lavas  was  obtained 
on  Driftwood  river,  from  the  first  out- 
crop below  Moose  lake.  It  is  a  de- 
vitritied  glass.  Megascopically,  this 
rock  is  of  a  light-gray  color,  is  I'ather 
tine-grained,  aphanitic  and  has  a  dull 
lu8t:e.  MicroBopically,  the  most  strik- 
ing feature  is  that  the  rock  is  divided 
by  sets  of  more  or  less  concentric  fis- 
sures, which  give  it  the  globular  struc- 
ture characteristic  of  perlite.  Exam- 
ined under  cross  nicols,  it  is  seen  to  be 
coin[)letely  crystallized  and  to  possess 
some  features  of  peculiar  interest.  There 
are  numerous  patches,  which  have  a 
radiating  arrangement  similar  to  that 
possessed  by  spherulites.  These  patches 
are  found  to  have  no  definite  relation 
to  the  perlitic  cracks;  in  some  cases 
thev  cross  them,  while  in  other  cases 
they  are  entirely  independent  of  them. 
They  are  distinctly  a  later  development 
than  the  cracks.  A  study  of  the  con- 
stituents of  these  patches  shows  them 
to  be  made  up  of  a  striated  plagio- 
clase feldspar  and  not  intergrowths  of 
feldspar  and  quartz.  Phenocrysts  of 
primary  striated  plagioclase  and  of 
quartz,  with  fairly  definite  outlines,  are 
still  present.  The  ground  mass  con- 
sists of  fine-grained  quartz  and  plagio- 
clase, some  well-formed  crystals  of  cal- 
cite, and  some  pale-green  chlorite. 

Volcanic  Tuff 

Only  one  specimen  of  an  undoubted 
volcanic  tutf  was  found.  It  was  ot)- 
tained  on  the  first  portage  west  of 
Portnipine  lake.  It  is  massive,  line- 
grained  and  aphanitic.  In  thin  sec- 
tion, the  angular  shapes  and  arrange- 
ments of  the  crystals  stamp  it  as  a  py- 
roclastic.  The  chief  minerals  are  stri- 
ated plagioclase  fe.'dspa-  and  quartz,  the 
latter  predominating;  some  chlorite  is 
also  present. 


The  si'hists  are  of  various  kinds,  in- 
eluding  chlorite  schists,  sericite  schists, 
actinolite  schists  and  hornblende 
schists. 

A  s|HHMmen  of  a  chlorite  schist  from 
the  first  i^>rtaige  east  of  Matta;:ami 
river  >hi»\\>  a  i>>nsiderable  amount  of 
jvile-green  chlorite,  many  light -colored, 
acicular  crv>tals  of  actinolite,  some 
quan.',  and  a  light -eoloreil,  oj>aque  iuin- 
ei.il  rt*<tMnbUng  leiu-oxene.  The  quartz 
ha>  irivi^ular  outlines  and  exhibits  un- 
vhilaiorv  extinction.  The  l>est  example 
ot  a  Siviv  ite  s^'hist  was  obtaineil  on  the 
>outhea<t  <hore  of  Jarvis  lake.  It  is 
n\ivn»  cr\>ianine  to  micro-crypto- cry- 
stal* inc.  and  shearing  action  is  very 
pu^noiin^-tsl.  The  nwst  prevalent  mill^»r- 
al     is     lij:ht-wlor\Hl,    scaily    muscovite; 
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S^arU  and  crystals  of  calcite  are  also 
fi'esent.  The  actinolite  and  hornblendo 
schists  have  no  features  of  unusual  in- 
terest. 

Generally  speaking,     the  rocks  which 

shovr  the  most  distinct  schistose  struc- 

tuj-e    are    located    between    the    Matt  a - 

SVirtii    river   and   Night   Hawk   lake   and 

''^    tike  vicinity  of  Blackburn  lake.    The 

^trilcG   of  these  schists  varies  consider- 

^K^^^'       '^   ^^®  vicinity   of   Delbert   lake 
t/»€*      s-tiike  is  approximately    east     p.nd 

^J>S       l)ase   line   it  is  N.   60  degrees  W.; 

.  ^'"'^^en  Blackburn  and  Canoe  lakes  it 
.*^X>'5)roximately  north  and  south.  The 
^,  **>-*  •'*  of  these  schists  is  uncertain,  but 
v^  ^mbsence  of  undoubted  sedimentai  jv 
J^^*~***  in  the  region,  and  the  occunciice 
g.|  ^*^*;^  «ny  metamorphosed  rocks  the  ori- 
l^  ^^f    which     is     distinctly      igneous, 

^^^^^'•'^gly  suggest   that  they  are  not  of 
t^  ^  ^  "fc^entary  origin,  but  are  greatly  al- 


tix- 


and  sheared  basic  and  acid  erup- 
e    question    arises,    **What    is    the 


age  of  the  rocks  which  have  been  here 
described  ?"  It  is  known  that  many  are 
the  result  of  extrusive  and  intrusive  vol- 
canic action.  It  is  also  known  that 
many  have  been  subjected  to  profound 
dynamic  processes.  But  it  has  not  been 
possible  in  the  field,  owing  to  the  scar- 
city of  outcrops,  to  determine  the  re- 
lationships of  the  various  rocks  to  one 
another,  nor  to  any  formation  whose 
age  has  been  determined.  Former 
workers  in  this  field  and  in  the  adjacent 
fields  have  characterized  similar  rocks 
as  Huronian,  using  that  term  in  a  rath*- 
er  broad  sense  to  include  all  the  rocks 
above  the  Laurentian  and  beneath  the 
lowest  fossil  if  eious  strata  (19).  With 
our  present  knowledge  of  these  rocks, 
a  closer  interpretation,  as  to  their  age, 
is  not  warranted. 

Before  closing,  I  wish  to  convey  my 
sincere  thanks  to  Prof.  J.  P.  Iddings  of 
the  University  of  Chicago  for  assistance 
in  connection  with  the  rocks  here  des- 
cribed. 


Agricultural  Capabilities  of  Abitibi 

By  Tennyson  D*  Jarvis 


On    June    12th     1903     the    writer    re- 
vived instructions  from   Mr.  Thos.  W. 
ibson.  Director  of  the  Bureau  of  Mines, 
^  join  Mr.  Geo.  F.  Kay  at  Sudbury  in 
'  geological,  biological,  and  agricultural 
urvey   of  the  Abitibi  region,  Mr.  Kay 
,J>eing   geologist,  and   the  writer  biolog- 
^^t  and  agriculturist  for  the  party.      Ac- 
'^ordingly,  on  June  16th  the  party,  con- 
sisting  of   Mr.   Kay,     Mr.      H.     Davis, 
^nyself  and  two  canoemen,  took  a  freight 
'^rain   to   Metagama,     80  miles   west  of 
-Sudbury,  on  the  main  line  of  the  Cana- 
^iian    Pacific   Railway.       After    a    night 
spent  on  the  floor  of  Metagama  station 
-^ur  party  embarked  in  two  canoes,  one 
large,  one  carrying  three  ipen,  and  the 
l>ulk    of   the   provisions,  and    the   other 
-carrying  two  men  and  some  baggage.    A 
two-day    paddle    up    the    Spanish    river 
«nd    some     small    lakes     and    portages 
brought  us  to  the  height  of  land. 

On  [Saturday  June  20th  i^'ort  Matta- 
gami  raised  its  flag  in  honor  of  our  ar- 
rival. Mr.  Miller,  agent  of  the  Hud- 
son Bay  Company  there,  entertained 
our  party  royally,  showing  us  everything 
of  interest  at  the  fort,  including  his 
general  store,  the  English  church,  sawmill, 
garden,  cattle,  chickens,  etc.  The  soil 
at  the  fort,  though  very  sandy,  has  been 
made  to  yield,  by  the  use  of  farmyard 
manure,  excellent  potatoes,  cabbages, 
turnips,   beets,  peas,     beans   and   other 


vegetables^  and  some  small  fruits.  How- 
ever, the  country  we  passed  through  be- 
tween Metagama  and  Fort  Mat- 
Mattagami  is  extremely  rocky  and  not 
at  all  suited  for  farming, — though  of 
value  to  the  lumbermen,  being  wooded 
with  black  and  white  spruce,  poplar  and 
some  white  pine.  Tisdale  township,  the 
first  scene  of  our  operations,  was  reach- 
ed two  days  later. 

I  have  divided  the  Abitibi  region  into 
nine  districts;  each  district  is  briefly 
described,  and  a  summary  of  the  notes 
taken  on  the  trees,  soil,  and  surface  of 
the  country,  of  the  principal  water 
courses,  portages  and  inland  surveys  is 
tabulated  for  each  district.  The  trees 
are  named  in  order  of  abundance. 

Tisdalc  Township 

The  country  in  this  township  and 
neighborhood  is  very  irregular.  Some 
parts  are  low  and  swampy  with  large 
tracts  of  muskeg;  then  again  tltere  are 
numerous  rocky  ridges  which  are  either 
bare  or  too  stony  for  cultivation.  Tlie 
floor  of  the  low  land  consists  of 
sphagnum  and  other  bog  mosses,  varying 
in  depth  from  a  few  inches  to  several 
feet.  Tlie  soil  beneath  this  floor  is 
mostly  sand  or  gravel. 

(19)  The  Huronian  of  the  Moose  River 
Bnsin,   by  W.   A.   Parks. 
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Porcupine  Lake  District 

Tlie  land  in  this  district  is  not  so  low 
and  rocky  as  it  is  in  Tisdale  township. 
The  soil  for  the  most  part  is  sandy,  and 
the  country  as  a  whole  will  not  make 
very  good  agricultural  land.  The  timber 
around  the  lake  is  chiefly  spruce,  aspen, 
birch,  larch  and  scattered  clumps  of 
balm  of  Gileads.  Inland  in  the  township 
of  Whitney  there  is  considerable  muskeg 
consisting  of  small  black  spruce  and 
l^rch. 


ate  vicinity  of  the  river,  consists  of 
birch,  spruce,  aspen,  balm  of  Gilead, 
black  ash,  all  of  which  are  of  a  good 
size,  and  the  land  thickly  wooded. 

Night  Hawk  Lake 

This  lake  is  dotted  with  islands,  a 
few  of  which  are  rocky  and  bare  of 
flora,  while  most  of  them  are  nicely 
wooded,  giving  the  lake  a  picturesque 
appearance.  The  banks  of  this  lake  on 
the  south  and  west  shores  are  from  10 


Art'a  TravenHMl. 


PortRK^'  leading  to  Teiiuyaon  lake. 


Kind. 


Trees.  i 

Soil. 

Size.  Quantity. 


Surface  of 
country. 


Spruce Lanre... 

B.  Pine Meaium. 

Balsam '• 

B.  of  Gilead 


Small  iKirtajfe  l>otwtH?n  Tennyson  and  Balaam... 
JarviHlakcN.  AsiH.»n.  ... 

Spruce 


(^>unt^y  HurnmndiuKTennyMm  I^ke..  B.  I*ine... 


Spnice. 
Birch. 
Aspen. 
Larch. 


Country  NurrouudinK  Jarvis  lake 


SpnuH\ 
B.  IMne 
I^n*h. . 


Inland  trip  2*^  niilw  north  of  J arvU*  Spruce  ... 
lake.  l^n*h.  ... 

B.  IMne  . . . 
Birch.    .. 
W.  t\Hlar . 

Slu»rt  j»ortaif*»  ^^  mile  li»ng   tH»twein»  Snmce  . . . 
Jarvis'aiul  iH'llHTt  lakes,  Bm*h.    . . . 

Balsam... 

Trip  south  to  Niven*s  li!»e  fn»m  IH»UH*rt  Spnice  . . . 
lake.  .V>jn»n.  ... 

W.  Cedar . 


l\»rtaKe  fnnn  iVUnTt  laketi*  IVrx'upine  Sj^nuv  ... 
lake.  .\spen.  ... 

Bin*h.    ... 
Balsam 


Fairly  thick  Clay  loam  near  High  and  dry. 
Scattered.        river   bank  :    and  then  low 

sandyovern?-    and  swampy. 

m  a  i  n  d  e  r  of 

the  [X)rtage. 


Large... 
Meaium. 


Fairly  thick  Sandy 
Scattered. 


Large Fairly  thick  Sandy 


Dry  and  level. 


Level    fH»untr>' 
and  rockv. 


Medium. 
Lai 


Scattered. 


Large 
Medii 


ium. 


Small 

Me<iium. 

«  « 

MiHlium. 
Largi' 


Fairly  thick  Sandy   Level    (*ountry 

and     ver>* 
Scattered.  rocky. 

Large   an»a  Sandy  .•«oil   be-  Level,  and  verv 
of  muskeg,  low  .sphagnum    rcK'ky  in 
R(H*ky  area.»«  moss.  places. 

Scattered. 


Fairly  thick  Sandy 
Scattered. 


High  and  level. 


Fairlythick  Sandy   .soil    on  Level   country. 

way  to  Niven'.*!   high  and  dry. 
Large  cedar   line:  clay  soil 
swamp.       onXiven'sline 

and  on  return 

trip. 

Medium.       Fairlythick  Sandy  s«^ll  near  Fairlv  drv  over 
ScattertHi.       Delbert    lake,    first  i^arl  of 
and    clay  st>il    {Kirtage,  low 
near  Pore  u-    and  swampy 
pine  lake.  over    latter 

part. 


Porcupine  River 

The  vvuntrv  Muroundiii^  the  IVrou- 
piuo  riviM'  in  mo!*tlv  vi»*v,  auvt  when  clear- 
«Hi  will  nmke  vovv  govnl  farniins:  Uiut. 
'Hie  soil  tested  on  t!ie  Kutks  auvl  in  the 
)nl.*«n\l  \vuntiv  \s  niv^silv  oiAv  Kvuti.  and 
u  well  vwered  with  xev^^taMe  lurtiter, 
bVv  rtlnuit  three  niile^i  up  the  IVvoupine 
n\er»  vm\  either  sivle.  thete  is  a  swanuu* 
tiav't  ot  l;uul  v^^^  e:\sl  ^-^net^x  b\  '.ivirt* 
Uuhe<4.  which  are  n\ost'.\  vle;ul  or  vi\ui:; 
I'rxMu  tht^  attacks  of  the  Iau*^  SsIw  :U\ 
>>vMu  heio  ou  the  t\n\lvr.  n\  the  iv.r.r.^ai- 


to  3o  feet  high,  and  vary  greatly  in 
o\mi|Kk$ition.  Most  ^of  the  banks  art 
stratified  clay  deposits,  but  here  and 
there  are  glacial  deposits  of  sand  and 
srravel  which  will  be  of  great  value  to 
the  settler  in  road-making.  On  the 
north  and  east  shores  the  banks  and 
surrounding  country  are  very  low. 

Then?  are  many  rivers  running  into 
Nis:ht  Hawk  lake.  These  rivers  are  broad 
and  Tr.arshy.  having  low  banks  in  the 
vicivity  of  the  lake.  In  the  marshes  the 
ye'.low  water-lily,  buckbean,  water  plan- 
tain. Ivaver  hay»  nishes,  etc.,  are  most 
vvniir.on . 
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In  proximity  to  the  lake  are  large 
Areas  of  dead  trees  which  have  been 
killed  by  the  water  rising  in  the  lake. 

The  higher  land  around  the  lake  is 

wrell  timbered.    Here  and  there  are  large 

clumps  of  black  ash  and  balm  of  Gilead ; 

spruce,  aspen,  and  birch  are  also  com- 

irion.      On  the   soutfi   shore   there  is   a 

ove  of  red  pine,  some  of  which  will 

easure  about  16  inches  in  diameter. 


tance  back  from  the  lake.  This  inland 
country,  with  the  exception  of  a  few 
low  areas  near  the  lake,  and  occasional 
tracts  of  muskeg,  will  make  splendid 
agricultural  country. 

Frederick  House  Lake 

On  July  11th  our  party  left  head- 
quarters on  Night  Hawk  lake  and  started 
for  Frederick  House  river.     Tne  timber 


Area  traversed. 

Trees. 

Kind. 

Spnice 

Birch 

Asfjeii 

B.  of  Gilead 
Larch 

Spnice 

Cedar 

Aspen  

Miukeg 

Balsam 

Size. 
Large 

Quantity. 

^-  ^Tfjund  Porcupine  lake 

Fairly  thick.. 

MMiiim  

it 

Small ...... 

Scattered. 
<« 

^^^^hitney  township,  in- 
land 4  miles  ca^t  from 
S.  E.  shore  of  Porcu- 
phie  lake. 

Ijarge 

Fairlv  thick . . 

Medium 

Small ...... 

Large. 
Scattered. 
Large  area. 
Scattered. 

Medium  

Surface  of  country. 


Clay  and  sand Level  countr>\ 


Clay    soil ;    gravel  Some    fair  farm 
and  stmd  area.        land  :   level 

countrj'. 


On  4th  July  we  visited  an  Indian  gar- 
en,  which  was  located  on  one  of  the 
■^  elands  on  Night  Hawk  lake.  The  potato 
stalks  were  about  seven  inches  high,  and 
%ad  not  been  injured  by  frost.  Onions, 
turnips,  carrots  and  cabbages  were  all 
'thriving,  even  with  the  little  care  that 
">vas  bestowed  upon  them.  Among  the 
"weeds  noticed  in  the  gardens  were  shep- 


along  this  river  is  small,  and  not  of 
much  value  to  the  lumbermen.  The  soil 
is  clay  or  clay  loam,  and  the  surface  of 
the  country  is  more  or  less  undulating, 
and  thus  well  drained.  This  area  will 
make  a  splendid  agricultural  district. 

The  trees  around  Frederick  House  lake 
are  fairly  abundant  but  not  very  large. 
Excluding  a  few  large  sand  hills  on  the- 


Area  traversed. 


Kind. 


Trees. 
Size. 


Soil. 


Quantity. 


Porcupine   river  be-  Spnice 
twcen  Porcupine  lake  Aspen  , 
and  Night  Hawk  lake.  Birch   . 


Large jThick Clay  banks. 


I^rch "      Scattered. 

B.  of  Gilead      '*      Small  clumiw. 

Balstim Medium Scattered. 

W.  Pine...,     "  

W.  Cedar.  I     *'  

H  o  y  1  e   township  :  6  Spnice Mcd'ni  to  large  Fairly  thick . . 

miles    up    Porcupine  Aspen Mediiim   Scattered. 

river:   went  west  2^  Cedar..,...,     "  

miles.  I>arch  "  

Balsam •*  *• 

Hoyle  township  8  miltw  Spruce Me<litira   Thick 

up   Porcupine :    went  Asi>en Large Scattered. 

east  3*:;;  miles.  Birch "      


Clay  banks 


Clay  soil 


Surface. 


Level  country  ; 
when  cleared  will 
make  good  farm- 
ing land. 


Level  land,  inclin- 
ed to  be  a  little 
swampy  in  places. 


Level  .land   and  a 
i  little  wet  in  places 


herd's  purse,  curled  dock,  lamb's  quar- 
terj»,  broad-leaved  plantain,  lady's  tliuiiib, 
strawberry  blight,  horseweed,  great 
willow  herb  and  cow  parsnip.  These 
grew  in  great  abundance,  indicating  a 
rich  soil. 

On  our  inland  trips  from  the  lake  we 
noticed  the  surface  of  the  country  to  be 
more  undulating,  and  thus  drier,  a  dis- 


northwest  side  of  the  lake,  the  soil  is 
mostly  clay  or  clay  loam.  This  lake, 
like  Night  Hawk,  is  very  shallow  and 
subject  to  sudden  storms. 

Long:  Portage  District 

This  district  is  for  the   most  part  a 
high  and  dry  sand  plain,  with  occasional 
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valleys  of  clay  or  clay  loam.  Large 
Banksian  pine  are  the  most  common 
trees  on  the  higher  areas,  while  spruce, 
aspen  and  balsam  form  the  bulk  of  the 
timber  on  the  lower  levels. 

Moose  Lake 

After  leaving  the  third  long  portage 
we  arrived  at  a  small  unnamed  lake, 
where  we  camped  over  night.  In  the 
morning  we  crossed  this  little  lake  and 
paddled  up  Driftwood  creek  leading  out 


Moose  lake  is  certainly  well  named. 
It  is  practically  one  large  marsh.  The 
yellow  water  lily,  rushes,  and  sedges  are 
thick  over  the  whole  lake  and  form  the 
ideal  feeding  ground  of  the  moose.  On 
the  banks  on  the  opposite  side  of  the 
Driftwood  creek  marsh  the  trees  are 
chiefly  spruce  and  aspen,  with  a  few 
birches  and  a  few  clumps  of  balm  of 
Gilcad. 

Driftwood  river  flows  out  of  Moose 
lake  into  Black  river.  For  the  last  0 
miles  of  travel  in  this  river  there  were 


TrecH. 


Area  traversal. 


Soil. 


.Surface. 


Kind. 


Size. 


Quantity. 


Ctxiy  township:   went  Spnice  ... 

up  small  river  ^of  a  Blreh   

mile,  and  then  about  •  Aspen.  . . . 
a  mile  into  Cody  i  Balsam  .. . 
township.  I 


Large Fairly  thick 

**     Scattered. 


Clay  loam Dry.  Farming  land 


Medium 


Re<lstone  river.  9  miles  B.  Ash  . . 
up  from  the  lake. 

Spruce 

Cedar I^rge... 

IB.  of  (iilead; Medium 

As|)en I 

Elm 


Medium   Many    small  Clay  loam 

,    clumps. 

Scattered. 

Swamp. 
Small  clumps. 
Scattered. 


lA'vel  (NUintrv 


Carman  township :  left  Spruce 
rapids l»  miles ui*  Red-  Cedar. . 
stone  river  and  went   Balsam 
OH.st    towanls    Night  Birch   . 
Hawk  lake  2^/4  ndles.  .As]>en  . 


Large Scattered   Clay 

Thick  inswamp 

Medium   Scattered. 


Low  and  swampy 
over  most  of  thLs 
area. 


Dance   township :   left  |spruce  . . . 

rapids  y  miles  up  Red-  :  A.«men 

.stone  river,  ana  went  BaKsam  . . . 
west  2»4  miles.  W.  Cedar. 

N.  IMne... 


I. 


Large iThick A  few  to  several  feet  High  and  dr>-  land. 

••  of  .sandy  soil  above,    Good  place  for  a 

Scattered.  clay  bottom.  pulp  mill. 


Night  Hawk  river 


Spruce Medi'm  to  large  Thick Clay  banks 

Asnen Medium   i    **         

Ceuar '        "         *•         

B.of(4Uead  •         •*         

;  Balsam ••         Scattered. 

Birch "         


Level  countrv 


Thomas  t  o  w  n  s h  i  p. 
Went  up  Night  Hawk 
river  •.«  miu»s,  then 
cn»Rst><\  Thomas  town- 
ship l»ack  to  lake  8*^ 
mile>, 

J)undonald  township. 
Went  east  fnun  Night 
Hawk  lake  into  Dun- 
donald  township  a 
miles. 


Spruce I^rge Thick 

Balsam Med'm  to  large  Si'attered. 

Bin'h Small Small  area. 

.\si»en 

Muskeg 


Birch  Large S<»attered 

Spruce  ....      ••      Thick. 

B.  IMue...       •      

As|HMi ••      Scattereti. 

B.  ofiau^ad       •      


Clay  .««oil  over  most  Level  countr>*.nHfrt 
oi  thL«»  trip.    One     of  it  dry  and  tit 
sand  fiatcn  '4  of  a     for  farm*  land, 
mile  acro(«. 


Clay  soil  over  most  MiK^t    of   this  area 
of   area.     About      will    make  gwsl 
one  mileof.'iandy     farm  land, 
soil  covered  with 
B.  pine. 


of   this  lake  and   flowing     into     Moose 
lake. 

Driftwood  cri'ck  is  narrow  and  wind- 
ing, and  di»ep  in  many  places.  Alder.**, 
dogwood,  an<l  snmll  \villi>ws  arc  very 
thick  on  the  banks,  and  choke  the  river 
liero  and  tluTO.  Thoro  was  jjt>od  looking; 
clay  soil  on  several  Imnk  exposures.  Thi^ 
creek  or  ri\er  traverses  very  level  laml 
and  within  a  mile  or  so  o(  "Moose  lake 
there  are  broad  tnarshes  on  either  side 
of  the  river.  Ducks  were  ninnerous  in 
these  marshes  and  the  yoiinir  were  just 
4H>unucnoing  to  fly. 


many    log-jams    which    greatly    impeded 

our  progretis. 

The  trees  on  either  side  the  riv«^r  all 

the  way  from  Moose  lake  to  Black  river 

ore  abundant  and  large.  At  the  en- 
trance of   the   Driftwood   river,  and   for 

a  short  distance  up  the  river,  there  are 
close  to  the  shore  small  groves  of  black 
ash,  and  several  small  clumps  of  bnlni  of 

<Jilead.  The  clay  banks  were  from  two 
to  several  feet  high,  and  the  general 
surface  was  rolling  land,  becoming  more 
so  as  we  neared  Black  river. 
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Black  River 

_lxi  the  Black  river  district  the  land, 
fromi  the  Abitibi  river  to  the  White 
Cl^ajk*  river,  is  mostly  rolling,  and  is  thus 
Wg*  1 1    drained.       From   the    evidence     of 


along  the  banks  of  Black  river  is  largo 
and  of   abundant   habit. 

The  soil  over  the  greater  part  of  this 
area  varies  from  light  to  heavy  clay. 
Here  and  there  are  sand  plains  or  ridges 
of  sand  and  gravel. 


Trees. 


^Vre^  traversed. 


Khid. 


Size. 


Quantity. 


Soil. 


Surfa<*e. 


'^rt^'^t-i-ick  Hoii-se  river.   Asjteii Small Fairly  thick...  Clay  or  day  loam..  Undulating;   good 

Spruce **     '*  farmland. 

trfiroh "      'Scattered. 

B.iifGilead       '      ; Small  clumps, 

Willow "      Scattered. 

Birch I    •*     

Ma t li tM^>n    townsljip.S^-^  Spruce  . . . .  i Medium   ;  Fairly  thick   . 

niih-^     in  from   Fred-  Birch 


erific 


oiLse  river. 


B.  of  Gilead 

AKpen  

Cedar 


Large 


rg( 
3di 


Medium   Scattered. 


Clay  over   most  of  Undulating  ;   g<KKl 
area.      Sand   and     farm  land, 
gravel  ridge  about 
%  of  a  mile. 


Frederic -Xc- 


Hou.se  lake.   Spruce  ....  Med'm  to  large  Fairly  thick. . .  Stratified  clay  Undulating  :    good 


I^arge 


rge 
?dii: 


Birch 
Balsam. 

A.SjHm 

B.  of  Gilead  Large 


Medium   Scattered. 


banks.    Sand 
bank.s. 


farm  land. 


river. 


for  *?. 


<^Vead  trees  on  either  side  of  *.his 

^^r    several   miles    up     from      its 

»       I   should   sav  that   the  country 


the 


V^'^^ral  miles  around  is  flooded  dur- 


spring  season.  The  timber  along 
*"^^'«r    consists    of     aspen,     spruce. 


Timber  of  the  Regfion 

Following  is  a  list  of  the  forest  trees, 
in  order   of  their  abundance  : 

Black  Spruce,    (Picea     nigra);   White 


•Vi"^. 


*^  traversed. 


Trees. 


Kind. 


Soil. 


Surface. 


Size. 


Quantity. 


TTi»    -^**^    township.  Spruce  ... 

•pH>^.^*  ^Tiland  from  Long  Birch 

tni^-  ^K^"     al»out    2  %  Mu.skeg... 


»u\\ 


^=^. 


lo^   *^^g  portage  2  miles  Banksian 


Large 'Scattered   Very  fine  sand 'j.^  of  High  and  dry. 

"      1        *'         j    a  mile;    y^  mikvS\vam]>y. 

Small Large  area,  one     clay  muskeg  rt\st 

mile     from     of  way. 

[Mjrtage. 


pine 1  Medium   Thick Fine  siind High  and  dry. 


*l\n  ^*"  towiLship   3J^  , Banksian 

1**1*^    inland    from  i    pine   Medium   Thick  Fine  sand  ;  clay  for  High  and   dry  for 

^*K  portage.  Spruce Large Fairly  thick.  last  1>^  miles.  first  2iniles.  then 


St> 

\\.  pine  ... 

^r^.    long     portage    2  Banksian 
^^eslong.  pine  I.Arge. 

*«ke   to  Night  Hawk  A.spen 


Scattered. 


Thick Sand 


low  and  swampy 
for  ly^  "dies. 

High  and  dr>'. 


from    3rd   small  Spruce ■  Large Thick  Sand  for  first  half  High  and  dry  over 

"      mile,    clay    over     most  of  this  area. 

next  2  miles. 


^ake.  Banksian 

pine   .. 

Birch 

Muskeg.. 

^r<1    long    portage  2^  Bankidan 
miles  long,  pine   . . 

Spruce... 

Birch 

.Aspen  ... 
Muskeg.. 


Medium 


Large Thick  ... 

i     ••      Scattered. 


Small Thick. 


1>^  miles  high  and 
dry  :  la.st  '4  mile 
very   low    and 
swampy. 


birch,  balsam,  balm  of  Gilead,  white 
cedar,  larch,  and  rarely  black  ash  and 
white  elm.  Leaving  out  one  large 
brule,  a  few  thinly  wooded  areas,  and  a 
few   Hanksian  Pine. plains,   the    timber 


Spruce,  (Picea  alba);  Aspen  Poplar, 
(Populus  tremuloides) ;  Paper  Birch, 
(Betula  papyrifera) ;  Balsam. (Abies  bal- 
samea) ;  Balm  of  Gilead,  (Populus  bal- 
samifera  candicans) ;   Banksian  or  Jack 
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Pine,  (Pinus  banksiana) ;  White  Cedar, 
(Thuya  occidentalis) ;  Larch  or  Tama- 
rac,  (Larix  americana)  ;  Black  Ash, 
(i^Yaxinus  sambucifolia) ;  Norway  or 
Red  Pine,  (Pinus  resinoBa) ;  White  Pine, 
(Pinus  strobus);  White  Elm,  (Ulmus 
americana);  Soft  Maple,  (Acer  dasycar- 
pum). 

Some  of  the  smaller  species  of  trees, 
in  order  of  abundance,  are  : — 

Mountain  Maple,  (Acer  spicatum) ;  Ald- 
er, (Alnus  incana) ;  Mountain  Ash,  (Py- 
rus  americana);  Shad-bush  or  June- 
berry,  (Amelandiier  canadensis) ;  Wild 
Red  Cherry,  (Prunus  pennsylvanica) ; 
Mountain  Alder,  (Alnus  viridis) ;  Willow 
sp.,  (Salix  sp.) . 

On  the  level  inland  country  black 
spruce  is  the  most  abundant.  The 
trees  measure  from  10  to  24  inches  in 
diameter.       On  the  rocky     areas     and 


3  to  5  inches  in  diameter  and  of  very 
little  commercial  value. 

Birds  of  the  Abitibi 

At  the  season  of  our  field  work  many 
of  the  birds  were  nesting  and,  therefore, 
it  was  not  the  best  time  to  study  them. 
Many  Warblers  were  seen  in  the  tree 
tops,  but,  having  broken  my  field  glasses 
on  the  way  up  I  was  unable  to  deter- 
mine or  even  describe  the  species.  A 
list  of  the  birds  noted  is  given  below  : 

Canada  Grouse,  (Dendragapus  cana- 
densis) ;  Ruffed  Grouse,  (Bonasa  umbel- 
lus) ;  American  Goshawk,  (Accipiter  at- 
rioapillus;  Screech  Owl,  (Megascops 
asio) ;  Night  Hawk,  (Chordeiles  \ii-gin- 
ianus);  Phoebe,  (SiEiyomis  phoebe)  ; 
Wood  Pewee,  (Contopus  virens) ;  Cat- 
bird, (Galeoscoptes  carolinensis) ;  Belted 


ArvH  tmversed. 


Kiiid. 


Tives. 


Size. 


ikul. 


Quantity. 


Inlmu)   trip   to    Drift-  Spnnv Medium  Thin  Clay  soil  ... 

w^mh!  river  fn>m  i^amp-  .VsiH»n    —  Large Scattered. 

injr  Kn>und  9  miless  up  RaWm "     

Black  river.  B,  of  Gilead     *  •     

Rlaok  river .\v|ien Large Thiyk Chiefly  clay 

Spruce "     

Bm*h   *•     Scattered. 

Bal>ara ....  " 

B.  ofUilead       *      * 

Banksian 

l*ine Me<lium   Thick  in  place* 

W.  CtHlar . .  S*««tlere*l. 

I^n^h ••      

Wm •*     

Brtile  S<^»venU  squan* 

miles. 


Surface. 


Rolling  over  mo«it 
of  thL«  area,  (.tood 
farm  countrw 


Rolling  land,  (iood 
farm  country. 


>4ind  plains  jack  or  Banksian 
pine  forms  about  iM>  per  cent, 
of  the  tn^^*,  This  tree  measures  from 
10  to  :i'l  inches  in  diamoter.  In  the 
swawipv  art>as  white  i^nlar  and  larch  are 
UKVit  ixnumon.  Cellar  swamj**  are  fairly 
numen^u*  ami  the  iv^lar  trves  measun* 
tt\>m  l^  to  i»i>  inches  in  vlianuMer.  Mv\st 
ot  the  larch  tixN>s  are  d^vnd  or  vlyin^ 
irvMu  the  attacks  oi  the  larch  saw-rtv. 
On  ihe  banks  of  ri\crs  atul  on  the 
shores  of  the  lakes,  N\)',crt^  the  Uuvl  is 
weti  dminexl.  white  s}m\k>\  a>ivn,  Urch, 
balm  of  Gileavl,  and  black  ash  atv  Muvst 
abunviawt.  A>\vn  uunasxiivs  fivm  10  to 
IS  itwhes  in  diameter.  W  hite  >»,^rwvv 
n^ea^xires  ftvw  14  to  *^4  inches  in  vlia- 
meter:  balwx  of  Oilcad  funv,  l:J  to  ^> 
inches  in  vxwn^ter. 

Inhere  are  \vnsu\cvaMe  atxvAs  of  mxx;s» 
k*^.  In  tSes-e  axvsAs  the  txxxxlvr  vvn^ists 
^f   >maU   Mack   s^mxx^v  and   Uxv>.v   fw^m 


Kin^jfisher.  (Ceryle  aeyon) ;  Downy 
WiH^dpecker.  iDryobates  pubescen.s) ; 
Flicker.  tColaptes  auratus) ;  Hairy 
Woodpecker.  (Dryobates  villosus) ; 
Cliff  Swallow.  (Petrochelidon  lunifrons). 
Cedar  Waxwing.  (Ampelis  cedroniin) ; 
Northern  Shrike.  ^Lanius  borealis)  :  Yel- 
low Warbler.  tDendroicm  aestiva) ;  Wil- 
son's Thrush.  t'Turdus  fuscescens) ;  Rob- 
in. •.Merula  migratoria) ;  Loon.  (L'riha- 
tor  imber  ;  American  Herring  «rSiill, 
l^nis  ar^ntatus  smithsonianu» ) , 
Chick,^dee.  I'anis  atricapillus) ;  Rusty 
Blackbirvi,  .  S^vleeophagus  carolinus ) ; 
Ves|vr  S^varrow.  •  Poocaetes  gramineus) ; 
Canada  'ay.  .. Perisoreus  canadensis)  ; 
v^tx^w.  ^.Vrvus  americanus)  ;  Bron/-ed 
Grack>  v^ui^calus  quiscula  aeneus)  ; 
lV»rp>  FiTich,  Carpodacus  purpureus) ; 
Hv^v.se  Si\»rry>w.  ^  Passer  domesticus)  ; 
\\  hi:e  :hrv\»:«!vl  Sparrow.  iZonotriohia 
a'b^vvr.is  :  Chipping  Sparrow.  (Spizella 
«^vu:.s    ;  KUck  Duck.  lAiias  obscura). 
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Wild  Animals 

Tlie  following  is  liat  of  the  animals 
no -feed  : — Moose,  31  ;  Red  Deer,  11  ; 
BlAok  Bear,  4  ;  Otter,  1  ;  Beaver,  1  ; 
Muekrats^ares,  Red  Squirrels  and  Chip- 
niuxiks,  numerous  ;  Garter  Snake,  1  ; 
To^kxls,  common  ;  Leeches,  common. 

^B^oose  are   the   largest,  and    judging 

from.         the     number       seen       on      our 

-siirvey  and  the  abundance  of  tracks  on 

the     l>«inks  of  the  rivers  and  shores  of 

^he     lixkes,  they  are  without  doubt  the 

*nost;      abundant  of  the  larger     animals. 

^'^eix-      favorite    haunts    seemed    to     be 

^P^^K^     the  marshy   rivers     running  into 

^^l^t    Hawk  lake  and  on  the  shores  of 

*^^<i^xick  House  river,  which  flows  out 

^^      it.      The  yellow  water-lily  rootstalk 

^'^^      marsh  grasses  seemed  to  form  the 

*^^^^      of  their  summer  food. 

e  Red  Deer  are  more  timid  than  the 
^^^  se,  and  do  not  prove  such  easy  prey 

•^      ^Ke  hunters  as  the  latter.    They  were 
^^^V^^nd  most  abundantly  around  the  little 


wl 


«8    in   Long  Portage  district. 

t^-^^^Wk  bear  are  not  very  common 
t^^  this  district,  only  four  being  seen  on 
whole  trip.  One  of  these  was  found 
Molle  lake  and  the  other  three  on 
^  Black  river. 

Thanks  to  the  wise  legislation  in  the 

"otection  of  the  beaver,  this  animal  is 

^^^oming  much  more  numerous  and  the 

^nfjer    of    its    extermination    has    been 

^^'"arded  off  for  some  time.    Fresh  beaver 

^^^ms  were  very  common  on  the  smaller 

5^^>]and  rivers.   On  a  small  unnamed  river 

Tisdale  township,  south  of  TennyBon, 

Ibert,  and  Jarvis     lakes,   there    were 

"^esh  beaver  dams  every  few  yards. 

At  Fort  Mattagami  I  obtained  a  list 

f    the    furs   traded   by   the   Indians   at 

"^liat  place  for    the    year     ending     May 

^  ^03.      The  following  is  the  list  :  Ermine, 

"^OO  ;    Bear,  50  ;    Fisher,   15  ;   Lynx,   15  ; 

-Klarten,   250  ;      Mink,     200  ;      Muskrat, 

^,000;    Wolf,    1;    Otter,    many. 

The  Indian  hunting     season     extends 
"^Tom  about  the  middle  of  September  to 
^xbout    the   middle     of  June.       The   In- 
dians were  just  coming  home  from  their 
'Vrinter's    hunt    the    day    we    lande«l    at 
^ort  Mattagami  on  21st  June. 


Fish 

Perch,  Whitefish;  Pike,  and  Pickerel 
%re  the  most  common  species  found  in 
the  rivers  and  inland  lakes  of  this  re- 
gion. Pickerel  are  very  numerous  in 
Porcupine  lake,  and  Pike  may  be  ob- 
tained  in   almost   all  of   the   waters. 


Flies  of  the  Abitibi 

Throughout  the  whole  trip  we  were 
constantly  pestered  by  flies  of  various 
species.  I  shall  endeavor  to  convey 
some  idea  of  the  habits  of  these  tor- 
mentors and  our  experience  with  them. 

The  level  wooded  country  of  the  Abi- 
tibi regions  abounds  in  swamps,  marshes 
and  muskegs,  which  form  ideal  breeding 
places  for  mosquitoes.  They  proved  to 
be  the  most  troublesome  pests  which  we 
encountered  during  our  trip.  'Ihey  be- 
gan to  be  very  annoying  soon  after  we 
took  to  our  canoes  at  Metagama,  and 
from  that  time  until  we  reached  Mat- 
tawa  on  our  return  there  was  no  re- 
spite. It  is  impossible  to  convey  an 
adequate  idea  of  the  suffering  which  we 
were  obliged  to  endure  from  their  at- 
tacks, and  no  application  of  oil  or  salve 
to  our  hands  and  faces  seemed  to  have 
any  effect  in  keeping  them  off. 

Although  they  were  very  annoying  at 
all  times,  they  were  probably  most 
active  on  cloudy  days  and  at  a  tempera- 
ture ranging  from  45  degrees  to  70  de- 
grees F.  They  were  more  numerous  on 
land  than  on  water,  but  we  were  nearly 
always  accompanied  by  a  swarm  even 
when  far  from  shore. 

I  was  surprised  that  we  did  not  occa- 
sionally meet  with  Indians  in  the 
woods.  On  inquiry  1  learned  that 
they  never  hunt  during^  the  summer 
months  when  flies  and  mosquitoes  are 
out,  but  congregate  at  the  forts  where 
they  can  protect  themselves  to  some  ex- 
tent from  the  insects  by  building 
smudges,  thus  keeping  the  atmosphere 
constantly  laden  with  smoke.  Even 
dogs  at  Fort  Mattagami  have  learnetl  to 
creep  close  to  the  smudges  for  protec- 
tion. Let  it  be  remembered  that  while 
the  hands  and  face  were  the  special 
points  of  attack,  the  mosquitoes  did  not 
limit  themselves  to  these  exposed  parts, 
but  would  even  insert  their  probosces 
through  our  thick  duck  trousers  and 
suck  the  blood  to  their  hearts*  content. 

Black  Flies 

Next  in  importance  to  the  mosquitoes 
may  be  mentioned  the  Black  Flies  (Sim- 
ulium  molestum).  These  are  small  black 
insects  about  one-eighth  of  an  inch  in 
length,  with  stout  bodies  and  bulging 
thoraxes.  ^..e  mouth  parts  are  very 
curious,  and  Prof.  J.  B.  Smith  has  ascer- 
tained that  the  females,  which  alone 
suck  blood,  possess,  besides  the  usual 
sucking  organs,  genuine  biting  man- 
dibles. Unlike  the  m6squitocs,  they 
breed;  in  rapidly  flowing  water.  Al- 
though the  bite  of  these     flies  is     not 
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poisonous,  it  is  very  severe,  drawing 
blood  freely.  I  frequently  noticed  the 
faces  of  my  companions  streaked  with, 
blood,  the  result  of  flv-bites.  We  ex- 
perienced the  greatest  discomfort  from 
these  flies  on  bright  warm  days,  and  be- 
tween 9  a.m.  and  9  p.m.  They  did 
not  trouble  us  much  during  the  hours 
of  darkness,  but  seemed  to  congregate  on 
the  walls  of  the  tent  in  search  of  light 
They  were  not  attracted  by  lamp-light. 
While  the  bites  of  the  black  flies  were 
very  painful,  we  also  suffered  from  their 
getting  into  our  nostrils,  our  ears,  and 
under  our  eyelids.  We  experienced 
much  inconvenience,  too.  by  their  con- 
gregating in  large  numbers  in  soup, 
gravv,  and  other  articles  of  diet.  This 
vexeil  our  jovial  half-breed  cook  so 
much  that  he  once  remarked  he  would 
not  mind  cooking  for  us  if  he  could 
only  boanl  somewhere  else  himself. 

At  one  time  the  back  of  my  neck  was 
so  lacerated  by  fly-bites  that  it  became 
stiflT  and  swollen.*  and  I  was  unable  to 
turn  my  head  for  several  days.  Heavy 
applii*ations  of  carbolic  salve  to  the  face 
and  hands  seemed  to  prevent  the  attacks 
of  these  flies  to  some  extent.  I  observ- 
et!  that  they  were  troublesome  not  only 
to  man  but  also  to  moose,  deer,  and 
dog*,  am!  that  they  were  more  active 
in  ♦Tune  and  .early  July  than  later  in 
the  season. 

Sand  Flks 

Thtvio  flies  are  very  small  yellowish 
in>»vt>.  with  tn\nsivirent.  whitishd^lor- 
evl  wiixgs  having  somewhat  darker  spots. 
I  found  grt^at  ditttoulty  in  capturing 
s>MHnmensL  as  it  was  im\H>ssible  to  handle 
them  without  crushing  them.  B>-  plac- 
ing a  grxvn  leaf  on  the  back  of  my 
h^nd  and  allowing  them  to  omwl  on  it, 
I  'i\K\tHsle\l  in  stvuring  a  numbt^r  by 
foldini!  the  leal  and  inserting  it  into  a 
cvani\le  b^^ttle. 

The  bites  of  the-^t*  insi^initivNiinf  K^^king 
ins»vts  arv  \ery  |.H»is\\nv»us,  causing  much 
si^ellins:   and    a   '^vAinfuK   burning   sensa- 
tiv^n.       VhvHiiih  t^e  sjiuvl  flies  Kn^k  insii»- 
witicawt      the\       nex^^r      aTv^w      one      lo 
be    igttx^ranT    of    :hoir     i^tvsemv    day    or 
tti^ht.       I'tteN  avlhore  \er\  oIv^seH-  to  rhe 
skin:  :Ney  c»^\xi  u*o  uuvUt  sSirt  s\v\os 
attvl    trv^U'i^r    *es:^;    A?^l    Vovp   the   who'o 
>ur:"AvV  v»?   tS*  vxslv    '.n   A   'itate  o'^  ^^»>♦. 
stant  irrtta',K^«      V  it'^iVo     ?Se    b;aoV  *^v'^ 
:Vy  Are  A!:r^ot«v:  M   *AT^ij»V.gNt   o;    rltv 
*^M.  a^\?   Arv    tVrx'tove     xety    tix^uVo 
svv»e  arv^ut^vi  t^e  o<*n*i^  ;^,iv, 

IVer  :*i<^  v^*.  \s^*i».>  a»v  la»x^'  *v> 
aVu:  Va>'  ati  iv^-h  in  Vn^th.      We  tVa*»J 

p^rseaoeNi    »^*^    vlissviwtVvt    n\\iu    t.^v",r 


attacks.  The  bite  is  not  poisono 
causes  sharp,  severe  pain.  Thi 
not  troublesome  excepting  on  clei 
days.  These  flies  attack  deer  arid 
as  well  as  man. 

Bull-dog  tabanus  (Tabanus  af 
This  was  the  largest  of  the  fly  toi 
of  the  Abitibi.  Like  the  deer' 
was  troublesome  only  on  clear,  ho 
in  June  and  July. 

In  conclusion  I  may  say  that  ali 
the  various  8f)ecies  of  flies  abo^ 
cribed  are  exceedingly  troubles< 
the  present  time,  it  is  altogethei 
able  that  as  the  country  becomes 
ed  and  drained  and  the  soil  cult 
they  will  largely  disappear  and  li 
then  be  as  tolerable  in  this  regioi 
the  older  parts  of  the  Province. 

Injtsriotis  Insects 

Larch  Saw  Fly  (Xematus  erich 
Nearly  all  of  the  larch  or  tamara* 
in  this  northern  country  have  be< 
troyed  by  the  larvae  of  this  » 
During  the  early  part  of  July  th< 
flies  were  seen  floating  down  th 
cupine  river,  and  a  few  days  lat 
shore  of  Xight  liawk  lake  was  c 
with  them.  Pupa-cases  were  fo 
masses  beneath  the  surface  of  i 
tion  of  all  the  trees  examined 
district.  The  flies  deposited  the 
about  the  first  week  in  July  ai 
eggs  hatched  about  the  12th  of  J 

Sprui*^  Mall   Louse   (Chermes  al 
The    Gall    Louse   was   very   comnc 
the    black      and    white      spruces, 
spruces  along  the  water  seemed 
fer  more  than  the  inland  trees,  a 
white  spruce  more  than  the  black 

Birch  Case-Bearer  (Coleophora 
This  insect  was  found  feeding  < 
paper  birch  and  alder.  In  son 
tricts  it  was  very  common  and  d 
tive  to  the  birch. 

American   Tent      Caterpillar 
cam^xa    americana  ► :      Found    aboi 
hunvlrtsi  milos  north  of  Metagam 
ing  on  the  leaves  of  the  wild  red  < 

l\»!e  BrowR  Byturus  (Byturt 
vvlor  :  Th:<  i^est  «-as  found  thro^ 
the  vli-itrU't  t\vviing  on  the  leav 
Mids   of    :hc   wild   raspberry. 

l^v.t'  IVrtT  Monohammus  coni 
A  i\\v  >:Hv:*v.T^r.<  of  this  Borei 
four./.  A"  I  t'^e  work  of  the  inse 
!'o:ivVvi    :r    .i    row   places. 

V^'^t^TXM".      <vAw-F!y      (Cimbex 
v'a"^         r^f    ^Ar\-:Ae    of   this    insec 
tou^tvl    :~    .-'  ~>:  lerjiKe    numbers 
x^r'   >\   tr\>^  .ir^ur.v:  Nivrht  Hawk 

KivV  ^\;ur*  Coryth-aca  arcuata) 
ntov  , :»  :h.   ^;-'i"  a!id  aMer  thro 


Drift  buuMecE,  soutb  abore  Klght  Huwlc  lake. 


JWb  on  Block  river. 


CluiaelDg  In  ihsllow  walen ;  Pike  rivei. 


gatden,  Night  Hawk  lake. 


Indian  wigwam,  Black  rlTcr.    (Note  luxuriant  vogcUtlon.) 


Contorted  laminated  cla;,  soutb  ahore  Night  R»wk  ]*k«. 


m 


,rf  * 


^*^>3iBtown,  on  the  Blanche  ilver, 


dlrwUr  wen  Inlo  El 


plug  groii nil,  Kurt  Muttsimml. 
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pittle  Bugs  (Aphrophora  sp.)  :    Ck>in- 
n  OIL  the  red  osier  dog  wood^  i^ruces 
many  herbs. 

bbage  Butterfly     (Fieris     rapae)  : 

<  larvae  of  this  insect  were  found 

the     Indian    gardens    around    Night 

^'k  lake,  feeding  on  turnips  and  cab- 

p?e.    The  adults  were  found  through- 

^  the  region  generally. 

louded  Sulphur  (Eurymus  philodice) ; 
Mnlis  were  quite  common  around 
^ht  Hawk   lake. 

^'ut  Worms   (Hadcna  sp.)  :   Very  in- 
^iuus  in  gardens  at  Fort  Mattagami, 
^li  common  in  the  Abitibi  region. 
^Ider  Blight  (2^'chizoneura  tessellataj : 
■ders  were  covered  with  this  insect. 


Yellow  Swallow  Tail  (fapilio  turnus) : 
These  butterflies  were  found  in  the 
same  places  as  the  Banded  Purple,  and 
usually  accompanied  them. 

Fall  Canker  Worm  (Alaophila  pom- 
etaria)  :  Foimd  on  the  birch,  aspen  and 
many  other  shrubs  throughout  the  dis- 
trict. 

Polyphemus  Moth  (Telea  poly^r^''^- 
mus) :  These  were  observed  floating  on 
the  water,  and  flying  around  the  river 
banks. 

LocuAta  :  (Common  in  dry  places,  but 
most  of  them  were  in  the  nymph  stage. 

Tettix  sp.:  Common  in  wet  places 
and  along  river   banks. 

Pine-cone  Willow     Gall     (Cecidomyia 


Abitibi. 


O.  A.  Coll. 


Day 

month.     Max. 
temp. 
F. 


Min. 

temp, 

F. 


Max. 

temp. 

F. 

Min. 

temp 

F. 

Abitibi. 


O.A.  Coll. 
Inches  rain. 


funo. 

1 
1 

1 
1 

25 

80 

58 

63 

61  ' 

2i> 

.  68 

56 

66 

47  , 

27 

82 

59 

76  ; 

47 

2H 

70 

M 

75 

49 

29 

09 

58 

71 

53 

90 

74 

58 

82 

68 

July. 

1 

71.5 

55 

82.5; 

61 

•> 

73 

36 

^  1 

67  : 

3 

71 

38 

81.5! 

58  ■ 

4 

73 

49 

72.5 

61 

5 

79 

58 

72.5 

60 

6 

i    79.5: 

58 

82 

54 

7 

84 

68 

83 

57 

8 

81 

68 

83  ; 

57 

9 

84 

57 

88 

67 

10 

i    78 

59.5 

90 

71 

11 

■    74 

44 

90 

62 

12 

64 

45 

80.5 

62 

13 

61 

45 

80 

48.5 

14 

69 

47 

71 

57 

15 

69 

49 

65 

43 

16 

69.5 

51 

66 

49 

17 

73 

57 

75 

50 

18 

61 

49 

77 

60 

19 

I    72 

48 

71 

56 

20 

1    74 

48 

72 

57 

21 

72 

46 

76 

M.5 

22 

80 

53 

1    77 

57 

23 

82 

48 

'   71 

56 

24 

64 

47 

83 

58 

25 

67 

46 

87 

62 

26 

70 

46 

;   87 

77 

Heavy  thunder  storm  .42 

Cloudy  day  

Clear  day 

Rained  considerable  in  morning i 

Clear  day 

07 

Commenced  to  rain  at  10  a.m .  and  rained  all  day  . .  .24 

Fine  clear  day \ 

Fine  dear  day  and  rained  a  little  in  evening .01 

Fine  clear  day  .76 

.05 

1 

Thunder  shower  in  morning,  rained  ver\'  little. . 

Clear  day  * 

Cloudy  in  afternoon 

lUdned  heavily  during  night .09 

Heavy  thundershower  to-day .01 

Showerv  all  day \         .02 

■«« 

Clear  day 

It 

<• 

Cloudy  all  day 

Cloudy  all  day,  rained  a  little 

Cloudy  all  day 

Clear  day,  heavy  thunder  shower  in  evening 

Mostly  clear  all  day 

A  little  cloudy 

Clear  morning,  showery  all  uft^^moon 

Showerv  all  day 

Clear  all  day 


Scurfy  Bark  Louse  (Chionaspis  sp.)  : 
i:*'ound  on  the  alder  at  Frederick  House 
Jake. 

Ash  Colored  Blister  Beetle  (Epicanta 
cinerea) :  Found  feeding  on  the  wild 
vetch   near    Porcupine    lake. 

Black  Blister  Beetle  (Epicauta  Penn- 
sylvanica) :  Found  feeding  on  golden  rod. 

Buttercup  Oil-Beetle  (Meloe  angiisti- 
oollis)  :    Found  in  grass. 

Maple  Borer  (Dicerca  divaricata)  ; 
The  adult  of  this  borer  was  found  in 
the  middle  of  July  around  Night  Hawk 
lake. 

Banded  Purple  (Basilarchia  arth- 
emis)  :  This  butterfly  was  found  in  open 
places  along  river  banks. 

9bi 


strobiloides)  :  Galls  were  found  on  the 
heart-leaved  willow. 

Birch  Aphis  (Aphis  sp.)  :  Aphids  in 
this  country  were  very  uncommon,  but 
birch  aphids  were  found  in  small  num- 
bers on  nearly  all  birches. 

Potato  Beetles  (JDoryphora  decem- 
lineata)  :  A  few  potato  beetles  wore 
found  in  the  Indian  gardens  at  Fort 
Mattagami. 

Aspen  Leaf  Koller  :  This  insect  has 
caused  considerable  damage  to  aspens 
in  this  region. 

Balm  of  Gilead  Leaf-Gall  :  This  was 
common  on  many  trees  around  Fred- 
erick House  lake. 


i 
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WeAther  Ofcwnrations 

I 

In  the  foregoing  table  I  have  given,  for 
comparison,  the  notes  taken  at  the  On- 
tario Agricultural  College,  Guelph,  on 
the  temperature  of  the  air  and  other 
data.  The  maximum  reading  of  the 
temperature  of  the  air  was  made  be- 
tween 1  and  2  in  the  afternoon,  and 
the  minimum  reading  between  4  and  6 
in  the  morning. 

AbmbiSoili 

Some  27  samples  of  soils,  typical  of 
the  various  districts  traversed,  were 
collected,  all  of  them  being  taken  from 
below  the  immediate  covering  of  veget- 
able matter  on  the  surface.  They  were 
submitted  to  Prof.  Reynolds  of  the 
Physical  Department,  Ontario  Agricul- 
tural College,  for  a  physical  analysis. 
Messrs.  Bracken,  Kennedy  and  Tennant, 
O.  A.  C.  students,  are  responsible  for 
the  results  as  given  below  : 

Methods  of  Analysis 

In  the  analysis  of  these  soils  they 
were  treated  in  the  following  manner  : 

(1)  They  were  firsl  examined  and  de- 
scribed as  they  appeared  to  the  naked 
eye*  the  differeniv*  in  color  ami  physical 
pniperties  being  particularly  noticed. 

(2)  They  were  then  placed  under  a 
microecope,  where  the  ci^ior,  size,  and 
structure  of  the  particles  were  particu- 
larly noticed;  also  the  composition  of 
the  soil,  e^r.,  quarts,  feldspar,  clay,  or- 
ganic OEiatter,  and  cinder. 

vS^  Twviity  ^rammed  of  each  sample 
^t*re  then  weij^ed  out,  and  after  bein^ 
placed  in  a  vvpper  beaker,  and  covered 
with  water,  boiled  for  an  hour  and  a 
half  to  separate  completely  all  i>article^ 
llie  s%hI  and  water  wa5  then  iv>ured  into 
a  ^la«»  jar  aK^ut  dftet^n  inoho^jt  in  height 
ai^  thn^e  inohe»  in  dianietor.  and  allow* 
ed  to  stand  for  two  minute^.  At  th** 
end  of  thi*  time  the  \fc*t<fr  >ias  ^n^unM 
K^ff  vK^wn  t*>  within  two  inoho^fi  of  the 
*k*iK  The  "Jir  w:**  thon  !\'!«sl  with  fr^*K 
w*ter.  *r.»!  4"o\^<"\l  tv^  r^tAnvi  AUv^her 
twv^  irinv.ttf^  xfchen  it  \\a*  A^^^vn  •jsnirevl 

th^  w*vr   Seo*v,v  x**<NA»    I?    WH'»  iv^ur\^l 
or?  A*  Sr?\»r>^,  *".!   t^o  v.':o*'<*;*.!v  <"\A;s*r 
a:^  fr\>r,»  ;>.e  "V,***  ivv/*ivr"»:      V^•.'»  w»a 
♦u^**N;'wr.t*y  xfcxrijc^isl  a^n*  !V»'  ,**',»•  Ax*?o* 
ot  t5w  A^i*   f\*UT*-,*  >\    tS^  •.VAV"^**;^*.  ».^» 

tT»   «*t^r  i"r  TWV  ••***•*.'.!■:'•*.        '.  *^>*   v.»;*h  >*v»v 
tiL^r?     r*aisVv*     '.-     t\s*V      •v'<l\V!'^^     0*A«.%(^ 


dassificaticm  of  Sods 


Sou. 


Amonni 

greater  than 

.001  in. 


Heavy  clay 0-  10  gm*. 

day 10-25  *• 

Clayloam 25-40  " 

Lown 40-60  •• 

Sandy  loam =  «>- 15  'l 

Light  sandy  loam,  75-90  " 

Sahd 90-100     " 


Amount 

lenthan 

.001  in. 


100-90  gma. 

90-75  '• 

7^-60  •* 

60-40  " 

40-25  " 

2^10  •• 

H>-0  *• 


The  particles  greater  than  .001  in.  wore 
then  placed  under  the  microscope  and 
again  observed. 

During  all  these  operations  the  ami 
was  to  get  at  the  accurate  composition 
of  the  soils. 

The  Sampks  RTimincd 

Sample  No.  1.  laical  soil  of  Dance 
township:  taken  from  near  the  river 
bank,  a  short  distance  from  the  rapids 
where  we  terminated  our  trip  pn  the 
Kedstone  river. 

Light  in  color  and  lumpy.  When  ez« 
amined  under  the  microsoope  sand  is 
seen  to  be  the  predominant  constituent. 
This  sand  is  of  a  very  fine  character, 
and  is  evidently  held  in  lumps  by  the 
vegetable  matter  and  the  day.  After  a 
beaker  analysis  this  soil  proves  to  be 
a  sandy  loam,  having  69.46  per  cent,  of 
sand  and  silt.  After  separating  the 
sample  into  sand  and  slay,  the  humus 
remained  about  evenly  distributed  in 
each,  and  was  in  such  fine  particles  as 
would  readily  be  reduced  to  plant  food. 
Jud^n;;  from  the  analysis  of  thb  soil  it 
should  be  of  average  fertility  and  ot 
excellent  texture. 

Sample  No.  2.  A  sample  of  subsoil 
collected  about  200  rards  from  creek  be- 
tween  Delbert  and  Porcupine  lakes. 

Thi*  <*^il  is  liirht  jnray  in  color.  The 
soil  grains  adhere  together  in  small 
hard  lumps  ^-arying  in  size  from  1  inch 
in  diameter  downwards.  There  is  a 
very  slif  ht  appearance  of  vegetable  mat- 
t«^r  present.  A  mechanical  separation 
sho>*<\*  :hA:  21.3  per  cent,  of  this  sam- 
i^'.o  is  sAr.i.  Both  the  sand  and  clay 
hive  A  s':a:>.:'y  reddish  tinge.  This 
*>"*.'.  :<    thi^ret.^re    a  clay  lacking  in  hum- 

Ss*".'v\*  N\\  X  S^^il  taken  a  few  Yards 
»v*A"*  •?.*-.•.  :>.e  junction  of  the  Abitibi 

A". I  ^^  A,"v   r  vers. 

I:  *  ,»!  jfc  *.-j:^t  Cray  «>lor.  with  dark 
s>:v.\is*  t:v~'.7w:  :r.rrai:h  it-  A  very  ad- 
"^.'^.N,'  "t.**  r^.i"  *ji=:.r>  bv^ing  in  a  hard 
*-•.'" IV  "Vx-a:."^  v>fse3ce  of  modi  clay. 
0*,».  iv»>ft.-.^".-^  A  /.'.Tnr.  considerable  cin- 
.*,* r  A".'.  Sv"*  f  ■:**  '.  ::>  r2ece»  of  orjEanic 
-•:*•:,':  >*  f  -V  •'  .* ".:-  A .     A  siicroseopicml  ex- 
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aminatlon  showed  a  little  fine  sand. 
After  a  beaker  analysis  this  soil  proves 
to  be  a  clay  loam,  having  29.35  per  cent, 
of  the  particles  greater  than  .001  inch- 
es in  diameter.  On  microscopical  ex-t 
amination  of  these  particles  they  prove 
to  be  mostly  crystalline.  Some  are 
vAdte  in  color,  a  considerable  number 
light  gray,  and  a  few  of  yellowish  tinge. 
They  are  all  very  small,  and  are  appar- 
ently quartz  and  feldspar.  This  would 
be  a  very  profitable  soil  with  cultivation 
and  the  addition  of  humus. 

Sample  Ko.  4.  Surface  soil  of  Ck)dy 
township. 

This  soil  is  dark  in  color  and  very 
lumpy.  The  lumps  are  very  firm  and 
difficult  to  break  down.  Looking  at 
this  soil  with  the  naked  eye,  the  sand, 
humus,  and  day  are  in  sudi  small  par- 
ticles that  the  presence  of  humus  would 
not  be  seen,  except  that  it  fives  the 
whole  a  darker  color  than  it  would 
otherwise  have.  When  examined  under 
a  microscope  one  finds  the  sample  is 
composed  of  a  white  sand  and  clay  mix- 
ed with  very  fine  humus  of  a  dark 
color.  A  beaker  analysis  proves  this 
sample  to  be  a  sandy  loam,  containing 
64.06  per  cent,  sand  and  silt.  After  the 
separation  the  humus  seems  about  even- 
ly distributed  between  the  sand  and 
day. 

Sample  No.  6.  A  sample  of  soil  in 
Cody  township  taken  at  Niven's  line 
three-quarters  of  a  mile  up  a  stream 
which  flows  into  Kight  Hawk  lake. 

This  soil  is  of  a  gray  color.  The  tex- 
ture is  very  good.  The  soil  grains  are 
joined  together  in  very  small  lumps. 
Some  organic  matter  is  present,  con- 
sisting of  broken  roots  and  stems  of 
plants  Under  the  microscope  the  soil 
grains  appear  principally  in  compound 
particles.  The  mechanical  separation 
showed  the  presence  of  43  per  cent,  of 
sand  in  the  sample.  The  sand  was 
quite  dark  in  color  ;  the  clay  was  a  lit- 
tle lighter-colored.  This  soil  is  there- 
fore a  day  loam  wiith  a  small  portion 
of  humus  and  vegetable  matter  mixed 
with  it. 

Sample  No.  6.  Typical  soil  of  Dun- 
donald  township. 

It  is  a  very  light  gray  in  color,  much 
resembling  day,  but  not  baked,  being 
in  a  very  friable  and  porous  condition. 
The  uze  of  grains  ranges  from  that  of 
dust  to  that  of  peas.  It  shows  a  little 
organic  matter  in  a  state  of  decay.  On 
microscopical  examination  it  shows 
presence  of  fine  particles  with  a  tend- 
ency to  compound  structure.  It  is 
gritty  and  seems  to  be  a  mixture  of 
sand  and  day.  A  beaker  analysis 
proves  it  to  be  a   day     loam,  having 


29.25  per  cent,  of  particles  greater  than 
.001  inches.  A  microscopical  ex- 
amination of  these  proves  the 
presence  of  white  and  black 
particles  of  a  crystalline 

nature  and  brownish  water-worn  peb- 
bles. The  former  are  probably  quartz 
and  mica.  These  particles  range  in 
size  from  that  of  a  pin  point  to  a  few 
the  size  of  a  clover  seed.  This  appears 
to  be  a  good  soil  and  one  which  would 
be  fairly  easy  to  work  and  give  good 
returns. 

Sample  No.  7. — Carman  township  sub* 
soil  pulled  out  by  a  ground-hog  about 
half  a  mile  from  camping  ground  on 
Redstone  river. 

It  is  light  in  color.  The  sand  is 
coarse  and  the  humus  scanty.  Analysis 
shows  this  to  be  a  light  sandy  loam, 
containing  76.06  per  cent,  of  sand  and 
silt.  When  the  separation  was  made 
the  clay  portion  apparently  contained 
some  coarse  light  vegetable  remains,  in 
such  small  proportions  as  to  be  of  lit- 
tle importance. 

Sample  No.  8.  A  sample  of  soil  col- 
lected in  Whitney  townsnip. 

This  soil  is  dark  gray  in  color.  It  is  in 
a  fine  mellow  condition.  There  are  very 
few  lumps  in  it  and  those  present  are 
quite  small.  There  is  a  considerable 
quantity  of  undecayed  vegetable  matter 
present  in  the  form  of  small  pieces 
of  wood  and  leaves.  Under  the  micro- 
scope considerable  quantities  of 
vegetable      matter      can  be    seen ; 

some  of  it  is  in  the  form  of  humus, 
as  indicated  by  the  black  oolor.  There 
are  compound  particles  and  separate 
grains  in  about  equal  quantities.  Thi» 
would  show  that  the  soil  is  a  loam 
with  a  large  quantity  of  vegetable  mat- 
ter  in  it.  A  mechanical  separation 
showed  the  presence  of  69  per  cent,  of 
sand  in  the  sample.  Both  the  sand  and 
the  clay  are  quite  dark  in  color.  This 
proves  to  be  a  sandy  loam  with  a  con- 
siderable quantity  of  humus  in  it. 

Sample  No.  9.  Soil  taken  a  few 
yards  inland  from  about  7  miles  up  the 
Black  river. 

This  is  in  uneven  clods  of  a 
light  gray  color.  It  has  a  irritty 
feeling.  It  is  quite  adhesive  and  shows 
very  little  organic  matter.  On  mi- 
croscopical examination  it  shows  some 
very  line  clear-cut  particles  of  white 
sand,  much  brownish -gray  gritty  inattyr 
mixed  with  fine  dust,  presumably  clay, 
and  some  dark  specks  of  cinder.  A 
beaker  analysis  shows  this  to  be  a  clay 
loam.  These  particles  are  found  on 
microscopical  examination  to  be  prin- 
cipally white  crystalline  pieres  of  quartz 
with  a  small  proportion  of  feldspar  or 
yellow  particles. 
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Sample  No.  10.  Soil  of  German  town- 
ship. 

This  is  of  a  dark  color;  coarse  vege- 
table matter  can  be  seen  with  the  naked 
eye.  Microscopically  one  finds  this  sample 
rich  in  fine  humus,  which  acts  oi{  the 
sand,  which  is  also  very  fine,  causing  it 
to  form  into  hard  lumps.  This  proves 
to  be  a  sandy  loam.  It  contains  66.75 
per  cent,  sand  and  silt.  In  the  separa- 
tion the  greater  part  of  the  humus  re- 
mained in  the  residue  along  with  the 
sand  and  silt,  making  this  portion  dark 
in  color,  while  the  clay  was  light  in 
color,  apparently  containing  but  little 
humus.  ^  ,    j 

Sample  No.  11.  Soil  collected  in  Dance 
township  from  a  delta  deposit  carried 
down  by  the  river. 

This  soil  is  of  a  light  gray  color.  There 
varying  in  size  from  a  hen's  egg  down, 
are  a  large  number  of  limips  present 
These  lumps  are  very  hard  and  difficult 
to  break  down.  Under  the  miscroscope 
the  soil  grains  appear  to  be  in  com- 
pound particles.  There  is  very  little 
appearance  of  separate  soil  grains  and 
no  noticeable  quantities  of  humus.  Ap- 
parently this  soil  is  a  heavy  clay  and 
lacks  vegetable  matter.  A  mechanical 
separation  was  made  which  showed  the 
presence  of  75  per  cent,  of  sand.  A 
slightly  darkened  color  of  the  sand 
would  indicate  the  presence  of  a  slight 
amount  of  humus.  This  soil  is  clay 
loam. 

Sample  No.  12.  Soil  taken  from 
Dance  township. 

This  gives  every  appearance  of  a  rich 
dark  loam.  It  is  made  up  partly  of 
line  powder  and  partly  of  lumps  about 
as  large  as  a  pea.  It  contains  a  large 
proportion  of  humus.  Viewed  under  the 
miscroscope  it  is  found  to  be  composed 
of  white  quartz  and  a  fine  dark  pow- 
der, probably  decayed  vegetable  mat- 
ter, in  about  equal  proportions.  After 
a  beaker  analysis  a  miscroscopical  ex- 
amination proves  the  presence  of  quartz 
and  also  shows  a  small  proportion  of 
feldspar.  The  particles  of  each  are  so 
small  that  they  cannot  be  recognized 
by  the  naked  eye.  It  proves  to  be  a 
loam,  having  51.57  per  cent,  preator 
than  .001  inches  in  diameter.  Tliis  soil 
has  a  first-class  texture  and  is  rich  in 
humus. 

Sample  No.  13.  Typical  soil  of 
Thomas  township. 

This  sample  was  in  a  fine  powdered 
state  free  from  limips.  In  color  and 
texture  it  is  not  unlike  the  fine  dust 
found  on  our  clay  roads.  Tliere  is  very 
little  humus  visible  to  the  naked  eye. 
On  microscopical  examination  one  finds 
that  the  chief  constituent  is  clay  mixpd 
with  a  small  amount  of  humus.  The 
latter    is   of    a   light    dry    nature.      On 


beaker  analysis  it  shows  29.25  per  cent, 
sand  and  silt.  This  would  bring  it  under 
the  clay  loams  approaching  clay.  In 
separating,  the  clay  remained  a  long 
time  in  suspension  in  the  water,  and 
contained  but  little  humus,  while  the 
residue,  consisting  of  fine  sand  and 
some  coarse  light  vegetable  matter  was, 
as  stated  in  the  analysis,  present  in 
small  quantities.  This  soil  might  be 
easily  improved  by  ridging  in  the  fall 
to  expose  it  to  the  frost,  which  would 
likely  bring  about  coagulation,  and  in- 
crease its  porosity. 

Sample  No.  14.  A  sample  of  vege- 
table matter  collected  in  Carman  town- 
ship about  two  and  one-half  miles  from 
the  camping  ground  on  Redstone   river. 

This  soil  is  almost  black  in  color.  It 
is  very  loose  and  light  in.  texture. 
Scarcely  any  lumps  are  present.  There 
is  a  large  amount  of  undecayed  vege- 
table matter  in  it,  consisting  of  broken 
bits  of  wood  and  roots.  Under  the 
miscroscope  a  considerable  quantity  of 
the  soil  grains  has  a  separate  grain 
*  structure.  There  is  a  large  amount  of 
black-colored  particles  present.  This 
soil  is  apparently  a  sandy  loam  very 
rich  in  humus,  and  a  separation  was 
made  which  showed  the  presence  of 
59.2  per  cent,  of  sand.  The  sand  con- 
tained large  quantities  of  wood  and 
roots  in  small  pieces.  The  clay  was 
nearly  black  in  color.  This  soil  may 
be  classed  as  a  loamy  vegetable  soil. 

Sample  No.  15.  Soil  taken  from  near 
portage  on  Kedstone  river  in  Carman 
townsnip. 

In  color  it  is  a  very  light  gray.  It 
is  found  in  irregular  lumps  varying  in 
size  from  a  fine  powder  to  pieces  the 
size  of  a  large  pea.  It  is  rather  gritty, 
otherwise  giving  every  indication  of 
being  a  strong  clay.  Under  the  micro- 
scope it  shows  a  compound  structure, 
and  a  very  apparent  absence  of  hiunus. 
llie  particles  are  all  light  colored  and 
very  small.  A  beaker  analysis  proves 
it  to  be  a  clay  loam,  34  per  cent,  of 
the  particles  being  greater  than  .001 
inches  in  diameter.  On  microscopical 
examination  this  is  seen  to  be  com- 
posed of  very  small  brownish  particles 
of  a  gritty  nature.  This  soil  is  de- 
ficient in  humus,  otherwise  it  is  a  good 
serviceable  soil. 

Sample  No.  16.  Soil  taken  from 
Whitney  township,  about  200  yards  back 
from  tlic  east  side  of  Porcupine  lake. 

In  general  appearance  this  is  a  light 
coJored  soil,  lumpy  and  resembling  a 
stiff  clay  and  with  very  Uttle  humus. 
Miscroscopical  examination  shows  a 
small  amount  of  very  fine  humus,  and 
the  balance  appears  to  be  dav  and  fine 
silt.  The  analysis  jrives  38.95^  per  cent. 
sand,    thus    classifying    this    as    a    clav 
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loaui  approaching  loam.  Alter  the  sep- 
aration what  little  humus  the  soil  pos- 
sessed in  a  visible  state  was  found  in 
the  residue.  The  residue  was  composed 
of  very  fine  silt  mixed  with  fine  vege- 
table matter.  Under  the  niiscroscope 
considerable  fine  humus  could  bo  seen 
in  the  clay  portion. 

Sample  Xo.  17.  Soil  collected  from 
an  island  on  Night  Hawk  lake. 

This  soil  is  a  uniform  light  gray  color. 
it  is  somewhat  lumpy.  TOie  lumps  vary 
in  size  from  a  hen*8  egg  down.  These 
lumps  are  a  little  jdiificult  to  break 
down.  Under  the  microscope  the  boil 
grains  all  appear  to  be  in  compound 
particles.  No.  separate  grains  can  be 
noticed,  neither  is  there  any  appearance 
of  vegetable  matter  or  humus  in  the 
soil.  A  mechanical  separation  showed 
the  presence  of  about  17.7  per  cent,  of 
»and.  Both  sand  and  clay  are  a  light 
gray  color,  which  shows  that  there  is 
no  humus  or  vegetable  matter  in  the 
soil.    This  soil  is  therefore  a  clay. 

ISample  No.  18.  Another  soil  taken 
from  Dance  township. 

This  is  apparently  a  sandy  loam,  the 
sand  tending  almost  to  the  size  of 
gravel.  The  particles  range  from  the 
size  of  dust  to  that  of  pin  heads.  It 
is  reddish  brown  in  color  and  shows  a 
little  vegetable  matter,  quite  porous 
and  open.  A  microscopical  examination 
shows  white  and  red  particles,  each  of 
definite  outline,  probably  quartz  and 
feldspar,  with  considerable  reddish 
brown  dust.  It  has  clearly  a  separate 
grain  structure.  A  beaker  analysis 
proves  it  to  be  a  sandy  loam  having 
62.95  per  cent,  greater  than  .001  inches 
in  diameter.  On  microscopical  examm- 
ation  of  this,  per^'iouH  observation-s  were 
confirmed,  and  a  little  cinder  found. 

Sample  No.  19.  Soil  taken  from  Tis- 
dale  township  on  portage  a  few  yards 
from  river  bank. 

This  sample  look»  quite  different 
from  any  so  far  examined,  being  of  a 
fine  mucky  nature,  dark  brown  and  free 
from  lumps.  Examining  it  with  the 
microscope  a  small  amount  of  fine  sand 
and  silt  could  be  seen,  but  the  bulk  of 
the  sample  was  vegetable  matter.  The 
clay  soil  was  rich  in  fine  humus  thu» 
accounting  for  the  absence  of  lumps. 
The  sand  contained  more  than  75  per 
cent,  coarse  humus.  A  beaker  analysis 
proves  this  to  be  a  loam,  containinj^ 
59.25  per  cent,  sand  and  silt. 

Sample  No.  20.  Soil  collected  in  Mur- 
phy township. 

This  soil  is  nearly  black  in  color.  The 
soil  grains  are  colleoted  in  small  hard 
lumps,  which  can  only  be  broken  down 
by  considerable  pressure.  They  almost 
seem  like  small  pieces  of  ?*tone.  It  has 
a  verj'   poor  texture.     There  is  also     a 


very  small  quantity  of  vegetable  matter 
in  it.  Under  the  microscope  the  soil 
grains  seem  to  be  cemented  into  lumps. 
They  are  quite  dark  in  color.  A  me- 
chanical separation  showed  61.5  per 
cent.  sand.  Both  clay  and  sand  were 
almost  black  in  color.  This  soil  is  there- 
fore a  sandy  loam  with  a  laige  amount 
of  humus  in  it.  The  cementing  of  the 
soil  grains  into  lumps  is  no  doubt  due 
to  the  humic  acid  in  the  soil.  This  acid 
seems  to  have  preat  power  in  cementing 
sand  grains  into  lumps. 

Sample  No.  21.  Soil  taken  from  an 
island   on  Night  Hawk   lake. 

It  IS  very  dark  in  color  and  in  a  good 
physical  conditi'^n,  being  loose  and  pow- 
dery. On  microscopical  examination  it 
is  found  to  consist  mostly  of  brownish 
dust,  with  considerable  quantities  of 
white  quartz  and  brownish  feldspar 
particles.  A  little  vegetable  matter  is 
present.  A  beaker  analysis  shows  the 
presence  of  19.5  per  cent.  sand.  There- 
fore it  is  a  clay.  On  microscopical  exn 
amination  a  small  proportion  of  white 
crystalline  pieces  are  discernible,  t4>- 
gether  with  a  larger  proportion  of 
brown  water-worn  particles  and  a  little 
mica.  This  gives  every  indication  of 
being  a  good  soil. 

Sample  No.  22.  First  long  portager— 
very  fine  sand. 

In  general  appearance  it  is  light  gray 
•and  resembles  quicksand,  being  very 
fine.  Very  little  humus  is  present,  f.nd 
what  there  is  appears  as  dry,  separate 
particles.  A  beaker  analysis  gives  91.55 
per  cent,  sand  and  silt.  This  would 
classify  it  as  sand,  approaching  light 
sandy  loam.  After  separating  the  sam- 
ple into  its  clay  and  sand  constituents, 
the  sand  portion  was  not  very  different 
from  the  whole  soil.  The  small  amount 
of  clay  that  was  present  was  darker  in 
color  than  the  whole  soil,  which  was 
perhaps  due  to  the  presence  of  some 
humus. 

Sample  No.  23.  Soil  collected  in 
Thomas  township  from  glacial  deposits 
one  and  a  quarter  miles  inland  from 
Night    Tlawk    lake. 

This  soil  is  of  a  gray  color.  It  is  quite 
loose  and  friable.  There  is  a  lar^je  num- 
ber of  small  stones  in  it  and  also  some 
vegetable  nmtter.  Under  the  micrf»- 
scope  the  soil  grains  appear  to  be  en- 
tirely separate  from  each  other  to  a 
very  great  extent.  Tliero  is  a  small 
quantity  of  hlark-colored  soil  L'rains. 
This  soil  is  a  mixture  of  sand  and 
gravel  with  a  small  amount  of  unde- 
cayed  veiretable  matter  and  humns  in 
it.  The  trravel  would  constitute  nearly 
one-half  the  soil.  A  mpchaniral  sep- 
aration showed  the  presence  of  81.7  per 
cent,  of  .sand  in  this  samplp  after  the 
graved  had  been   removed. 
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Sample  No.  24.  Soil  taken  from 
Thomas  township,  a  sample  of  the  vege- 
table matter  which  covers  most  of  the 
soil  in  this  region. 

This  is  a  humus  or  peat  soil.  It  is 
foimd  in  black  lumps,  with  much  or- 
ganic matter  in  a  partial  state  of  de- 
cay. When  some  of  the  soil  is  pow- 
dered it  feels  gritty  to  the  touch.  When 
examined  under  the  microscope  a  few 
white  particles  of  sand  are  found.  A 
beaker  analysis  shows  besides  a  few 
white  particles  of  quartz  a  considerable 
number  of  water-worn  pebbles  about 
one-half  the  size  of  pin  head.  They  are 
not  sufficiently  niunerous,  however,  to 
have  any  material  effect  on  the  char- 
acter of  the  soil.  When  this  organic 
matter  is  mixed  with  the  white  clay 
loam  it  should  make  a  fairly  rich  soil. 

Sample  No.  25.  Soil  taken  from 
Hoyle  township  at  the  portage  on  Por- 
cupine river. 

This  soil  is  of  good  texture,  having 
-a  few  small  lumps,  due  to  the  action 
of  the  clay  and  humus.  The  color  is 
light  gray.  Under  the  microscope  it 
appears  to  be  well  coagulated,  and  the 
humus  which  is  in  a  fine  state  is  in  suf- 
ficient quantity  to  make  the  soil  fairly 
rich.  Ihe  sand  portion  contained  a  lot 
of  humus  and  the  sand  particles  were 
very  small,  resembling  clay  except  that 
they  did  not  adhere  to  ea<£  other.  This 
would  seem  to  be  an  excellent  soil  both 
in  point  of  fertility  and  ease  of  work- 
ing. A  beaker  analysis  showed  6.10  per 
cent,  sand  and  silt.  We  would  there- 
fore classify  it  as  a  sandy  loam,  ap- 
proaching loam. 

Sample  No.  26.  Soil  collected  in 
Matheson  township,  typical  of  a  part  of 
that  district. 

This  soil  is  light  gray  in  color.  It  is 
very  loose  and  friable.     The  lumps  are 


small,  few  in  number,  and  easily  broken 
down.  There  is  a  very  small  amount  of 
vegetable  matter  in  it.  Under  the  micro- 
scope the  soil  grains  appear  in  com- 
pound particles  and  as  separate  soil 
grains,  in  about  equal  proportion.  This 
soil  appears  to  be  a  loam  lacking  in 
vegetable  matter.  A  mechanical  separ- 
ation showed  the  presence  of  52.4  per 
cent,  of  sand.  Both  sand  and  clay  were 
of  a  uniform  light  gray  color.  Thi<) 
soil  is  therefore  a  loam  lacking  greatly 
in  vegetable  matter  and  humus. 

Sample  No.  27.  Soil  obtained  from 
near  Porcupine  river. 

It  shows  many  lumps  of  clay  in  which 
the  cinder  has  been  incorporat^ed;  also 
considerable  cinder  in  the  free  state.  It 
is  black  and  gray  in  color,  according 
as  the  cinder  or  clay  predominates. 

A  microscopical  examination  only  con 
firms  the  above.  A  beaker  analysis 
proves  this  to  be  a  day  loam,  there 
being  36  per  cent,  of  sand,  silt,  and 
cinder.  But  this  can  hardly  be  accepted, 
as  a  considerable  part  of  that  36  per 
cent,  was  cin(ler  and  not  sand.  I 
would  therefore  call  it  a  clay  with  a 
large  amount  of  cinder. 

Condtstiom 

Of  these  27  samples  of  soils,  accord- 
ing to  our  classification  4  are  of  clay  ; 
8  of  day  loam;  3  of  loam;  8  of  sandy 
loam;  2  of  vegetable  matter;  1  of  sand; 
1  of  glacial  deposit  of  sand  and  gravel. 

We  see  a  wide  variation  in  these 
soils  and  therefore  we  would  expect 
them  to  be  fitted  for  a  great  variety  of 
crops.  These  soils  examined  were  taken 
from  below  the  vegetable  matter.  When 
vegetable  matter  is  mixed  with  them, 
they  will  make  good  rich  soils  suitabte 
for  agriculture. 


Economic  Resources  of  Moose  River  Basin 


By  James  Mackintosh  Bell 


Lignite  coal  has  long  been  known  to 
^Xi9t  in  the  Moose  River  basin  of  north- 
ern Ontario.     Limonite  and  other  iron 
^res  and  gypsum  have  also  been  briefly 
described  in  the  same  region.     It  was 
with  the  special  object  of  deciding  de- 
finitely whether  the  lignite  occurred  in 
workable  quantities  suitable  for  expor- 
tation or  for  future  local  use,  and  as 
far  as  possible  studying  the  other  econ- 
onmo  mineral  resoiirees  of  the  region,  that 
a  small  expedition  was  sent  by  the  Bu- 
reaw  of  Mines  into  New  Ontario  during 
the  summer  of  1003. 

The  party  consisted,  besides  the  writer, 
of  an  assistant  ^Dr.  W.  A.  Parks  of  To- 
ronto  University — and  of  four  voy- 
ageurs,  Louis  and  Joseph  Miron,  Ken- 
neth Spence,  and  "Joe"  Kechiperach  ; 
and  I  may  here  mention  that  one  and 
all  performed  their  duties  in  a  most  ex- 
oellent  manner  during  the  long  season. 
The  party  left  Missanabie  station  on  the 
Canadian  Pacific  Railway  on  the  18th 
of  May,  and  arrived  at  Mattawa  in  re- 
turning on  the  17th  of  September. 

The  Territory  Explored 

The  country  covered  by  the  sunmier's 
explorations  is  roughly  bounded  on  the 
Bouth  by  the  fiftieth  parallel  of  north 
latitude,  from  Riverside  Portage  on  the 
Missanabie  river  to  near  New  Post  on 
the  Abitibi  river.  From  New  Post  the 
boundary  of  our  sheet  strikes  east- 
northeast  to  Kesagami  lake.  Thenco 
northward  it  follows  the  Kesagami  river 
to  Hannah  bay.  Passing  westward  along 
the  seashore,  it  ascends  the  Moose  river 
some  eighteen  miles  to  the  mouth  of  the 
Kwataboahegan,  and  this  river  it  fol- 
lows to  a  point  some  ninety  miles  up 
its  course,  whence  it  turns  southwest  to 
Wabiskagami  river  and  Riverside  por- 
ta^. 


The  path  to  the  starting  point  of  our 
work  at  Coal  brook,  wiiich  enters  the 
Missanabie  from  the  east,  lay  by  the 
Missanabie  river.  The  water  of  the  Mis- 
sanabie was  exceedingly  high,  and  in 
consequence,  as  we  were  heavily  laden, 
more  portages  had  to  be  made  than  is 
customary,  and  our  advance  for  this  rea- 
son was  so  much  delayed  that  it  was  the 
6th  of  June  before  we  reached  Coal 
Brook,  where  it  had  been  intended  that 
our  operations  on  the  coal  should  begin* 
There  we  found  that  the  water  in  Coal 
■UrocJc  was  ao  higih  that  aU  outcrofMi  of 
lignite  were  hidden,  and  it  was  decided 
that  that  portion  of  our  work  should  be 
left  till  the  water  subsided,  and  accord- 
ingly  we  continued  our  way  northward. 
At  the  mouth  of  the  Opazatika  river  the 
party  was  divided.  Dr.  Parks  continuing 
northward  to  examine  the  deposits  of 
lignite  on  the  Kwataboahegan  river, 
while  I  ascended  the  Opazatika  some 
twenty-five  miles  to  study  the  iron-bear- 
ing  rocks  which  occur  at  that  distance 
from  the  mouth  of  the  stream. 

k 

The  Opazatika  Rhret 

As  the  Opazatika  is  an  almost  un- 
known river,  I  shall  here  diverge 
sUgJitly  from  a  general  diaeuBsion 
to  give  a  brief  description  of  this  large 
and  important  tributary  of  the  Missana- 
bie, which  I  myself  ascended  almost  to 
its  head  waters  in  1001.  The  river  joins 
the  Missanabie  at  a  point  some  forty- 
five  miles  below  Hell  Gates,  and  about 
the  same  distance  above  the  mouth  of 
the  Mattagami.  The  river  is  formed  by 
the  union  of  several  streams  entering 
Opazatika  lake,  an  irregular  sheet  of 
water  eight  to  ten  miles  long  and  two 
to  three  miles  in  width,  which  lies  some 
six  miles  east  of  the  Missanabie  river 
at  the  entrance  of  the  Cabanshee,  or 
Brunswick  lake  portage.     From  Opaza- 
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tika  lake  to  its  mouth  the  river  has  a 
length  of  a  little  over  one  hundred  miles. 
In  high  water  the  Opazatika  is  an  easy 
route  towards  Hudson  Bay,  but  in  mid- 
summer the  water  is  exceedingiy  low, 
espeoiaiiy  in  the  liower  part  of  the  river. 
Moreover,  the  portages  are  poorly  cut 
out,  and  towards  the  north  not  at  ail; 
only  here  and  there  slight  traces  of 
trails  being  seen.  North  of  Opazatika 
lake  are  several  stfiall  lake  expansions, 
below  which  follow  over  fifteen  miles 
of  more  or  less  broken  water  as  far  as 
Red  fall.  About  fifteen  miles  below  Red 
fall  is  Zadi  lake,  and  for  this  distance 
the  Opazatika  flows  with  slight  current. 
Zadi  lake  is  a  small  eihallow  body  of 
water,  with  an  average  widtii  of  about 
a  mile,  a  length  of  about  five  miles,  and 
a  maximum  depth  of  some  twelve  or  fif- 
teen feet  at  summer  water  level.  It  is  sep- 
arated from  Neshin  lake  of  almost  sim- 
ilar dimensions  by  a  short  stretch  of 
river  on  which  occurs  Philip's  portage. 
Just  below  Neshin  lake  is  the  canyon  of 
the  Opazatika,  from  which  point  to  the 
foot  of  Breakneck  falls,  a  distance  of 
about  twenty  miles,  the  course  of  the 
river  is  broken  by  numerous  falls  and 
rapids.  Below  the  Breakneck  falls  the 
Opazatika  enters  the  James  Bay  coastal 
plain,  afterwards  to  be  described,  and 
flows  with  swift  current  to  its  junction 
■with  the  Missanabie.  The  Breakneck 
•falls  ^  are  among  the  most  remarkable 
physiographic  features  of  the  region, 
there  being  a  straight  drop  of  over  sixty 
ieet.  The  hydraulic  importance  of  this 
fall  will  be  more  fully  appreciated  when 
it  is  mentioned  that  the  volume  of  the 
river  at  its  mouth  where  its  width  is 
Bome  203  feet  is  4,276  cubic  feet  per 
second,  as  measured  at  the  end  of  the 
month  of  June. 

Returning  from  the  smiall  iron  deposit 
of  the  Opazatika,  a  day  wa«  apent  in  ex- 
amining the  poor  and'  unsatia^clotory  berls 
of  lignite  outcropping  along  the  Mis- 
sanabie above  the  Opazatika.  ThL^work 
completed,  two  weeks  were  oceupied  in 
oaretulJy  examining  the  beds  of  licrnite 
occurring  alon^  tlie  bank^^  of  the  So- 
weska  river,  which  is  tlie  kr«;er  and 
more  southerly  of  two  fair-sized  streams 
which  enter  the  ^Missanabie,  about  thir- 
teen miles  above  the  mouth  of  the  Opa- 
zatika. The  Soweska  is  a  small  swift- 
flowing  river,  about  one  hundred  and 
fifty  feet  in  width  at  its  mouth,  which 
takee  its  rise  in  the  large  muskcffs  and 
swamps  thirty  or  fortv  miles  to  the 
west.  It  is  navigable  for  lijrht  canoes 
in  spring  for  about  twenty-five  miles 
from  its  mouth,  but  its  lower  course  is 
much  broken  by  small  yet  decided 
rarids. 


The  Wabkkag  ami 

Returning  to  the  Missanabie,  we 
ascended  the  stream  to  the  mouth  of  the 
Wabiskagami.  The  Wabiskagami  joips 
the  Missanabie  about  twenty-two  miles 
below  Hell  Gates.  It  is  the  largest  and 
most  important  stream,  entering  the 
MisBanabie  froon  the  west  between  the 
Mattawisihquada  and  the  Kwataboahe- 
gan.  J/t  rises  in  Wabiskagiami  lake,  which 
-IS  reached  by  a  route  of  several  long 
portages  and  small  lakes  that  leaves  the 
Missanabie  river  below  ithe  SImnk  i^nds. 
Another  route  is  said  to  be  by  the  Pe- 
wabiska  river;  but  the  Indians  avow 
that  this  stream  is  almost  impassable 
save  for  the  smallest  canoes.  Wabiska- 
gami lake  is  reported  to  be  a  beautiful 
sheet  of  clear  water  ten  to  twelve  miles 
long  and  three  or  four  miles  wide.  It 
is  to  be  regretted  that  we  were  unable 
this  summer  to  visit  it,  but  in  descend- 
ing the  Missanabie  I  did  not  know  of 
the  route  to  the  lake,  and  presuming  it 
to  lie  approximately  where  marked  on 
the  existing  maps  of  northern  Ontario,  I 
ascended  the  Wabiskagami  river  itself. 
We  passed  up  this  stream  some  sixty -Qve 
or  seventy  miles  from  its  mouth,  though 
in  reality  at  the  end  of  this  distance 
by  the  river  we  were  only  about  thirty 
miles  in  a  direct  line  from  the  confluence 
of  the  river  with  the  Missanabie. 

The  genera]  upward  trend  of  the  river 
valley  for  this  distance  is  some  10  de- 
grees south  of  west,  but  the  river  is 
so  crooked  that  there  are  numerous  and 
continuous  variations  from  this  course 
in  every  direction.  At  the  point  where 
we  turned  back  the  valley  of  the  river 
apparently  bends  miuoh  more  to  the 
9out4i,  and  as  far  as  can  be  judgtMi 
from  Indian  stories,  the  lake  is  ab^urt 
twenty-live  miles  farther  in  that  direc- 
tion. 

The  Wabiskagami  is  a  fine  clear  wat- 
ered^stream,  carrying  much  more  wflter 
than  most  of  the  coastal  plain  rivers 
during  the  summer.  Though  its  current 
i"^  ah\iays  »\vift  and  often  rapid,  still  its 
fair  depth  makes  it  a  comparatively  easy 
stream  to  navigate  even  in  ascending, 
but  only  within  the  coastal  plain,  for 
within  the  old  land  area  numerous  short 
rapids  break  its  course  and  make  trav- 
elling slow  and  difficult.  At  its  mouth 
the  river  is  probably  a  hundred  and  sev- 
enty feet  in  width,  wider  in  some  of  the 
shallower  spaces  above,  but  on  the  whole 
averacrinf,'  much  less.  The  Wabiskagami 
is  physiotrraphically  an  interesting  river, 
and  will  bo  (lo<^cril)(Ml  in  greater  detail 
further  on  in  this  report. 

On  our  return  to  the  Missanabie  we 
started  the  descent   of  that  stream.     In 
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>wn  an  astronomically  checked 
f  the  river  was  made  to  locate 
ately   as   possible    the   various 

of  lignite.  A  stop  of  some 
ms  made  at  the  gypsum  depos- 
i  Moose  river,  and  this  ioterest- 
^ralogical     occurrence   carefully 

A  detailed  map  was  made  of 
se  river  in  the  vicinity  of     the 

We  reached  Moose  factory  on 
'f  and  were  soon  afterwards 
'  Dr.  Parks,  who  had  meanwhile 
tupied   up   the    Kwataboahegan 

Birataboahegan  rises  in  Moosonee 

in  the  surrounding  swamps  and 

at  about  one  hundred  and  twen- 

liles     off  to  the  west  of     the 

iver.     Some  half  way  down  its 

is  joined  by  the  Agwasuk  from 

h  and  the  Mituskwia  from  thu 

)th  of  which  considerably  aug- 

volume.    It  enters  the  Moose 

several     mouths   at    Hancock 

)me  twelve  miles  above  Moose 

In  the   lower  reaches   of  the 

i  Kwataboahegan  is  wide,  shal- 

swift,  but  higher  up  the  river 

V,  deeper,  and  less  rapid,  while 

the  tributaries  are  merely  stag- 

earns  meandering     through  the 

and  moakegB. 

I  feiw  days  spent  in  re-outfltting 
)  Factory  our  party  was  again 
Dr.  Parks  going  up  the  Abitibi 
carry  on  explorations  for  lig- 
le  I  went  to  examine  Kesagami 
ch  lies  about  half  way  between 
*tLCtoTj  and  Abitibi  House  on 
tibi,  on  the  winter  trail.  It 
nter  home  of  a  large  portion  of 
le  Indians,  who  reaort  thither 
nt  of  the  fishing,  and  is  also 
Uy  visited  by  Indians  from  "New 
itibi  House,  and  even  from  Ru- 
Duse.  The  lake  is  drained  by 
gami  rivor,  a  larpo  stream, 
liting  with  the  Kattawajrami  to 
West  river,  enters  Hannah  bay 
ifoutdi  of  the  Harricanaw.  Tlie 
i  river  is  an  exceed in^rly  difficult 
navigate.  On  the  coastal  plain 
rely  «wift,  bu«t  inside  the  old 
I,  fail  after  foil  separates  shal- 
tches  of  boiilder-fillod  rapids 
h  other.  For  this  reason,  when 
ms  visit  Kesagami  lake  in  sum- 
'  usually  go  not  by  the  Kesa- 
er  but  bv  the  French  river  and 
its  tributaries.  Tliis  was  the 
;  followed.  The  French  river 
Moose  from  the  ea«*t  nine  miles 
oose  Factorv.  and  just  at  the 
tide  water.  The  lower  French 
vide  and  shallow,  and  its  conrse 
ed  by  short  stretches  of  rapids, 
fce  leaves   the   main    stream  by 


the  Nettogami  river,  which  joins  the 
French  some  twenty-five  miles  above  its 
mouth.  This  stream  ia  followed  for 
about  sixty-five  miles  as  far  as  Agaska- 
gou  lake,  whence  a  portage  of  a  mile 
and  a  half  leads  to  Kesagami  lake. 

The  Nettosfami  River 

The  upward  course  of  the  valley  of 
the  Xettogami  has  a  direction  about 
south-southeast  for  forty-five  miles, 
where  it  makes  a  sharp  bend  to  the 
north  for  two  miles  to  Nettogami  lake 
or  marsh,  from  which  it  again  bends 
south-BOutheast  as  far  as  Agaskagou 
lake.  The  Nettogami  throughout  its 
course  is  shallow  and  rapid.  For  thir- 
teen miles  below  Agaskagou  lake  as  far 
as  Fox  ra^nds  the  river  is  easily  ascend- 
ed, the  rapids  being  small  and  far 
apart,  and  the  river  fairly  deep. 

Below  Fox  rapids  follow  four  miles  of 
very  swift  water,  as  far  as  Wastabas- 
kinan  chute,  which  is  a  straight  drop  of 
four  feet.  A  mile  or  so  of  rough  water 
continues  below  the  chute,  at  which 
point  the  river  enters  the  marshy  floor 
of  a  former  lake,  and  meanders  for  sev- 
eral  miles  with  a  slack  and  even  cur- 
rent. This  marsh  with  numerous  spots 
of  open  water  dotting  its  surface,  the 
Indians  know  aa  Nettogami  lake,  and 
in  spring,  it  is,  I  am  told,  so  thoroughlv 
covered  with  water  as  to  deserve  to  be 
dignified  with  the  name  of  lake.  Below 
Nettogami  lake  the  river  winds  and 
bends  for  nine  miles  with  exceedingly 
rough  rapid  water,  and  this  stretch  is 
usually  passed  by  a  portage  about  six 
miles  in  length,  the  distance  being  re- 
lieved by  several  small  lakes  about  mid- 
way across  the  portage.  Seven  miles 
below  the  foot  of  the  portage  the  river, 
always  rapid,  plunges  over  a  cascade 
with  a  drop  of  about  twelve  feet,  passed 
by  Gilbert's  portage  on  the  west  bank* 
Between  Crilbert's  portage  and  Kage- 
ge-te-ohinook,  a  mile  below,  the 
Nettogami  dashes  and  swirls  in  all  direc- 
tions between  huge  gneissic  boulders. 
At  Kage-ge-te-chinook  the  river  drops 
about  six  feet.  About  one  mile  below 
this  are  the  falls  of  Kawaskitoukik. 
Here  the  river  is  hemmed  in  to  a  width 
of  twenty  or  thirty  feet,  and  flows  in 
a  foaming  cascade  for  almost  a  mile, 
having  a  total  drop  of  about  one  hun- 
dred and  ten  feet,  passed  by  a  three- 
quarters  of  a  mile  portage  on  the  east 
bank.  Less  than  half  a  mile  below  Ka- 
waskitoukik the  river  plunges  over  a 
cascade  with  a  drop  of  fifteen  feet, 
passed  by  a  portage  on  the  east  side. 
A  mile  still  lower  down  is  Kabaquay- 
slie-wisih-iwan  falls — a  casoade  of  ex- 
quisite beauty  with  a  drop  of  about 
thirty  feet  direct.    After  flowing  calmly 


138 


BttKAu  of  Mines 


No.S 


ior  «  mile  6ejx>iid  these  falte.  the 
river  again  plunges  some  eighty  feet 
in  a  roaring  oasoade  pa^ed  by 
Axe  Handle  pontage  on  the  west 
side.  Below  Axe  Handle  portage  slightly 
over  a  mile  of  rough  water  is  followed 
by  a  series  of  chutes  having  a  total 
drop  of  eighty  feet  piissed  by  Ashiau 
portage.  Below  Ashian  portage  the  river 
continues  rapid  for  some  three  miles  to 
the  foot  of  Pischew  rapid,  where  it  en- 
ters the  coastal  plain,  and  from  this 
points  to  its  mouth,  a  distance  of  twenty- 
one  miles,  though  the  river  is  always 
napid  and  shallow,  there  is  no  serious 
impediment  to  navigation  save  at  the 
point  where  it  crosses  an  inlier  of  Pre- 
Uaandt>rian  rook  within  the  ooastal  plain 
some  nine  nulee  above  its  mouth. 

Returning    to    Moose     Factory    from 
Kesagami  lake,  a  few  days  were  spent  in 
and  around  Moose  Factory,  when  we  por- 
ceeded  up  the  Abltibi  river  and    joined 
Dr.   Parks  who  was  occupied  near  the 
Blaokamith  rapid.     Here  mioat  oi  our  time 
was  spent  in  examining  the  Ugnite  on  the 
Abitibi  itseU,  bujt  in  addition  ahor.t  trips 
were  made  up  the  Big  and  Little  Cedar 
rivers  to  see  if  the  lignite  beds  observed 
on  the  main  river  outcropped  on  these 
tributaries.      A    traverse    was    under- 
taken   across    country    to  'Mattagami 
river    to    examine    i^e    occurrence    of 
Dnvomte     at     the     G<nand    lajpid,     and 
still     another     to    Qypaum     mountain, 
which  crosses  the  boundary  line  between 
Algoma  and  Niplssing  at  mile  post  276. 
A  careful,  paced  survey  was  carried  up 
the   Abitibi   river   from   the    mouth   of 
Big  Cedar  creek  to  the  foot  of  Coral 
portage  in  order  to  locate  definitely  the 
various  deposits  of  lignite  on  the  stream* 

We  left  New  Post  on  Slst  August, 
and  having  a  pleasant  and  successful  trip 
out  reached  Mattawa,  as  has  been  said, 
on   17th  September. 
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It  is  intended  primarily  that  this  re- 
port should  deal  with  the  economic  geo- 
logy of  the  region  under  discussion, 
but  as  an  introduction  to  this  phase 
of  the  subject,  I  wish  to  discuss  briefly 
the  general  stratigraphy  and  physio- 
graphy in  order  to  elucidate  the  j^'onesis 
of   the   various   economic    occurrences. 

The  geological  succession  of  tlie  rocks 
of  the  Moose  river  basin  ia  as  follows 
in   ascending   order  : 

Pre-Oamibrian  :  Laurentian, 
unconformity  ? 
Huronian, 
unoonformity. 
Palaeozoic  :  Devonian, 

unconformity. 
Pleistocene  :  Glacial, 

Post  Glacial. 


Pre-Oaml>Fian     rooks,     so     jH-ominent 
throughout  northern  Oanada,  wpgmr  only 
in  the  southern  and  southeastern  part  of 
the   region    described,  the    rest   of   the 
area  beiiw  overlaid  by   Palaeozoic  and 
other  still  more  recent  formations.  Ex- 
posures of  rocks  -  of  all  ages,  especially 
the   older   ones,   are  poor   and   unsatis- 
factory throughout  the  area,  and  visible 
contacts  are  rare.     However,   in  a  few 
places  the  relations  existing  between  the 
Pre-Oambrian   and  Palaeozoic  are   well 
shown.       One    of     these     oontaots     is 
on    the    WalHakagami    aibout    twenty- 
five    miles    west    ol    its    mouth,    and 
here     the       Devonian     sediments     He 
uncomifioirmaMy     upon      the     upturned 
gneissic     beds     wJiioh       strike      north 
20    degrees   east    and   dip   at    an    angle 
of  45  degrees  to  the  south  of  east.  This 
is  the  best  contact  which  I  have  seen  in 
the  region,  but  the  boundary  between 
the  two  series  is  always  shown  physio- 
graphically  on  the  various  rivers,  and 
it  is  chiefly  from  this  knowledge   that 
the  boundary  is  delineated,  as  follows : 
Striking  somewhat  north  of  east  from 
the  Wabiskagami  it  crosses  the  Missa- 
nabie  just  above  Bull  bay,  whence  turn- 
ing directly  east  it  passes-  the  Opaza- 
tika  near  the  nkouth  of  the  Squasiche 
river.     From  the  Opazatika  the  contact 
bends   east-northeast  and   crosses     the 
Mattagami  below  the  foot  of  the  Long 
portage.     The    sandstones,   shales,    etc, 
outcropping  at  Sextant  portage  on  the 
Abitibi   oveiiie     unconfonnaibily   a    pre- 
Cambrian     eruptive     rock,  but  though 
this     rook     causes     the     rapid     there 
occuring  on  the  river,  still  it  is  probable 
that  the  true  present  boundary  between 
the  Pre -Cambrian  and  Palaeozoic  lies  a 
little  farther  south  between  the  Secctant 
portage  and  the     Otters.     The  oontaot 
crosses  the  Little  Abitibi  some  ten  miles 
south  of  the  Bad  river,  whence  it  con- 
tinues northeast,  and  traverses  the  Net- 
togami     twenty-one     miles    above     its 
mouth.     Continuing  northeast  it  crosses 
the     Kattawagami     about     twenty-five 
miles  south  of  Hannah  bay,  whence  it 
strikes  at  fi.re<t  eaet,  then  sU^ytfly  east 
Ol    north   to   Kupent's   bay.    .Inliere   of 
Pre-Cambrian  rooks  appear  on  the  Lit- 
tle  Abitibi,   the   upper  French  and   the 
>Jettogami  river. 

Pre-Cambrian  Gnelises 

With  the  present  state  of  knowledge 
It  is  exceedingly  difficult  to  attempt 
any  sub-diviftion  of  the  Pre-Oacibrian, 
thou^'h  doubtless,  further  careful 
work  will  show  that  thia  great 
series  is  capable  of  reduction.  In 
general,  howev-er,  the  Pre-Camhrian 
consists  chiefly  of  gneisses  and 
schiats,  and   to   a    less  extent    of  slates, 
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and  iron  sediments,  as  well 
.  basic  emptives.  Apparently, 
apieB  the  kywermost  part 
es  with  both  an  acid  and  a 
5.  Macroscopically,  the  acid 
pparently  a  firranite,  showing 
id  metamorphism  from  that 
hearing  is  scarcely  visible  to 
taich  the  rock  is  laminated 
bands  of  the  component  min- 
t  rock  is  for  the  most  part 
Ded,  and  consists  chiefly  of 
irals — quartz,  orthoclase  and 
tiTarioiis  accessory  minerals. 
)iu  gneiss  is  common,  as  is 
lende  gneiss,  which,  however, 
)  the  basic  phase.  Two  types 
I  gneiss  will  be  described  mi- 
ly— one  from  the  Wabiskaga- 
i      another  from  the  Netto- 

biskagami  gneiss  represents 
be  describetf  as  a  feldspathio 

te  Pre-Oeunbrian  gneiss.  It  oon- 

original  minerals — ^microcline^ 

plagioolafle,  biotite,   quartz, 

and    secondary  chlorite,  epi- 

soYite,   hematite,  and  hydrous 

le  is  the  chief  mineral  of  the 
ccurs  in  large  tabular  individ- 
Dg  strongly  doable  cross  stri* 

of  it  is  more  or  less  decom- 
I  a  separation  of  hydrous  iron 
Me,  and  the  formation  of  sec- 
iBOorite.  Practically  every  in- 
>  more  or  less  strained,  and 
mere  cores  surrounded  by  a 
granulated  fefldspar,  with 
Bsodiited  some  q.uarts.  Mag- 
rather  rarely  included  in  the 

and  orthoclase.  The  latter 
to  4^e  same  produots  of  de- 
a  as  microcline,  and  is  always 
rhe  plagioclase  is  a  somewhat 
daee,  :w<hidi  is  usuaUy  fairly 
shows  the  effect  of  pressure. 
6  is  strongly  pleochroic,  but 
most  part  altered  to  irregular 

dark  green  chlorite  and     a 

epidote.  The  chlorite,  which 
M>diroic,  includes  idiomorphic 
magnetite.  Quartz  is  not  a 
ion  minenal,  and  (that  which  is 
»red  shpows  undulatory  extinc- 

togami  gneiss  is  in  many  ways 
Uie  one  just  described,  but 
I  more  silicious  and  less  me- 
ed. The  constituent  minerals 
,  orthodase,  microcline,  micro- 
lagioclase,  biotite  and  quartz. 
is  the  most  frequently  occur- 
aL      It  is    in  large  individuals 

Just  above  Palaeozoic  bound- 

the  Pre-Cambrlan  (here  Laur- 
en 


interlocking  in  allotriomorphic  structure 
with  the  other  component  minerals.  It 
is  usually  fairly  fresh,  but  shows  a 
slight  alteration  to  muscovite.  It  ex- 
hibits a  reraaHcable  pale  pinkish  bire- 
fringence. Microcline  is  abundant,  and 
exists  under  the  same  conditions  as  or- 
thoclase. Microperthite  is  seen  in  a  few 
large  individuals.  The  plagioclase  is  a 
somewhat  acid  oligoclase.  The  oligo- 
clase  and  microcline  show  bending  and 
even  fracture.  Quartz  is  a  conmion  min- 
eral, and  is  often  surrounded  by  a  nar- 
row rim  of  hydrous  iron  oxide.  It  not 
rarely  shows  wavy  extinction,  and  is 
sometimes  granulated.  Biotite  is  rare, 
but  is  found  in  long  narrow  automor- 
phic  plates  within  the  feldspar. 

The  Wabiskagami  gneiss  is  visibly 
foliated,  while  that  from  the  Nettogami 
is  apparejitly  ahnost  massive.  In  the 
former  the  effect  of  dynamic  stress  is  a 
much  more  striking  onicrosoopicBi  phe- 
nomenon than  in  the  latter,  but  even  in 
that  it  is  by  no  means  wanting. 

An  interesting  point  about  both  the 
Nettogami  and  Wabiskagami  gneiss, 
both  acid,  is  the  rarity  of  ferro-magne- 
sian  minerals.  There  are  intermediata 
phases  between  the  acid  gneisses  and 
the  true  basic  gneisses.  In  general  the 
basic  gneiss  is  much  less  common  than 
the  acid  gneiss.  In  the  field  there  is 
sometimes  visible  a  gradual  gradation 
between  <the  (two  facies,  or  again  there  is 
a  somewhat  sharp  change  from  the  acid 
to  the  basic  The  acid  gneiss  of  the  Net- 
togami bears  no  lithological  resemblance 
to  the  basic  gneiss  from  the  same  lo- 
cality with  which  it  is  closely  asociated. 
ApfMtren^ly  the  (two  represent  original 
acid  and  baste  differentiations  of  i^e 
same  magma. 

The  basic  gneiss  from  the  Nettogami 
consists  chiefly  of  monoclinic  amphibole 
and  plagioclase,  with  a  little  quartz, 
titanite  and  apatite.  The  rock  is  re- 
markably fresh,  and  is  apparently  in 
great  part  recrystallized  with  the  pro- 
duction of  a  roughly  parallel  structure. 
The  plsgioclase  is  labmdk>rite  of  slight 
basicity  (maximum  extinction  of  23  de- 
grees in  the  zone  normal  to  010).  It 
contains  inclrsions  of  apatite  and  horn- 
blende. With  the  labradorite  are  asso- 
ciated a  few  small  grains  of  quartz.  The 
amphirboie  is  a  dack-green,  pleochroic 
hornblende,  mostly  fresh  and  locally  ren- 
dered poikilitic  by  inclusions  of  titanite. 
Dynamic  metamorphism  is  exhibited  not 
only  by  the  parallelism  existing  between 
the  individuals  of  labradorite  and  horn- 
blende, but  by  the  bent  condition  of  the 
labradorite. 

The  acid  and  basic  gneisses,  with  the 
granites  and  pegmatites  which  cut  them, 
have  been  called  Laurentian.  In  many 
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ways  they  bear  a  strong  lithological  re- 
semblance to  Laurentian  gneisses  else- 
where, but  as  a  rule  they  are  not  so 
pronouncedly  laminated. 

At  many  points  throughout  the  region 
the  gneisses  are  impregnated  by  a  newer 
granite,  often  pegmatitic,  but  sometimes 
merely  coarse-grained.  This  granitic 
material  seems  to  have  resulted  from 
the  refusion  or  possibly  merely  re- 
cryataiUization  of  the  gneiaaes.  In  places 
this  more  recent  rock  has  entirely  re- 
placed the  gneiss.  Again,  fragments  of 
distinctly  banded  gneiss  varying  in 
width  from  a  few  inches  to  many  feet 
are  included  in  the  irrupt ive  rock.  This 
impregnation  of  the  gneiHs  is  excellently 
shown  on  the  Nettogami  river.  The 
strike  of  the  foliation  of  the  gneisses 
varies  considerably,  but  in  general  it 
may  be  said  to  be  east  and  west.  The 
dip  both  north  and  south  is  for  the  most 
part  at  a  higher  angle  than  forty-five 
degrees. 

Pre-Gmibrian  Schiits 

The  green  schists  of  the  region  have 
been  generaNy  considered  younger  than 
the  gneiMes,  and  have  "been  colled 
Huronian.  Many  of  them,  however,  are 
merely  basic  phases  of  the  latter.  Some 
may  be  younger,  and  the  fact  that  they 
are  interstratified  with  true  sediment- 
ary quartzites  evidently  derived  from 
the  erosion  of  the  acid  gneisses  seems 
to  point  to  this  conclusion.  Much  study 
will  be  necessary  lief  ore  the  exact  re- 
lations between  the  schists  and  gneisses 
can  be  discovered.  Schists  occur  within 
the  area  which  we  examined  on 
the  Nettogami,  and  with  quartzites 
on  the  Blue  or  Xew  Post  river 
nnd  on  the  Little  Abitibi  river.  The 
schists  are  as  a  rule  much  altered  chlo- 
ritic  rocks  consisting  chiefly  of  altered 
feldspars  and  chlorites,  but  considerable 
variation  «Hvurs,  and  manv  of  them 
have  been  roi-rystallized  with  the  forma- 
tion of  many  secondary  minerals.  A 
typical  irrocn  schist  is  that  frt>iii  the 
upper  Nottopimi  I.IK  which  appears  un- 
der the  niicrosoopo  a**  a  much  squeezed 
iunoou-i   rook. 

In  t!»o  hand  sptvimon  it  is  a  froj^h  and 
almost  ontiroly  fimtx -^lalli/rd  hiijhly  fo- 
liato<l  fivk.  IViii'atli  tho  iniorosoi»po  the 
folloxxintr  minora !«.  aro  idontillaMe  : 
(»roon  hornblonJ.'.  liii>tito.  quart/,  opi- 
dot*'.  /o!<ito  auil  muij^tiot ito.  I'ho  for- 
ronia;;iiosian  miiuMaU  aro  niiio!\  more 
proininont  x\u\u  iho  quart.*,  aiul  arc  ar- 
raiiijoil  ii\  a  sort  of  rouch  ]^ara Holism 
with  it.  Sovoral  rouiuh^l  aro.\s  oousist- 
inu  of  mtt-^tv^vito  .-oi-^ito.  and  uppaiontly 
nuu  h    altorod    loliNp.n.    v,>,Mn    to    )»<•    tho 


remnants  of  large  individuals  of  fekt 
spar.  It  is  ver>'  probable  that  thete 
areas  represent  original  pbenocTjstt. 
The  hornblende  and  biotite  both  stroBj^- 
ly  ploochroic,  are  often  intergro>wii,  or 
again  a  plate  of  biotite  passes  in  longi- 
tudinal extension  abruptly  into  one  of 
hornblende. 

The  iron-bearing  limestones  found  ib 
the   Opazatika    river   and    subsequently 
described  in  greater  detail,  from  thdr 
lithological  resemblance  to  similar  rocks 
in  lake  Superior,  are  tentatively  comi- 
<lered  as  Huronian,  but  they  may  not 
i>e     so,       and     ^eir      relations    with 
the    underlying    granJies    and    gneines 
Keom       to       oppose       this       condiuion. 
They     seem    -to     lie     horizontally   and 
apparenfly      truncate        the      ufiumed 
gueissic     beds.       If     this     attitude   is 
true   bedding     and  not     cleavage,  then 
these  rocks  need    not   be   connected  iu 
age  with     the  quartzites     and     schists 
which  are  always  distinctly  plicated. 

Greenstone  Dikes  and  Bones 

llie  gneisses,  quartzites  and  schist 
are  cut  by  numerous  greenstone  dik^ 
and  bosses  of  varying  petrographic*-* 
composition.  The  greenstone  dikes  »^^ 
wide  and  more  continuous  and  pro***' 
ment  in  outcrop  than  any  other  of  tl** 
solid  rocks  in  ithe  region.  I  shall  b^^' 
describe  several  types  of  these  ro<7^ 
from  thin  seotions  under  the  microscoC^ 
Of  these  iphases  the  mo«t  important  9  ' 
the  ooarse-grained  gabbro  facies,  t^e  d^^ 
base-dolorite  facies,  and  the  diabase-p<:=^ 
l)liyrite  facies. 

'Jhe  first  is  perhaps   in   general     tr"^ 
most  common,  being  often  seen  in     t  ^ 
larger  dikes  and  in  most  of  the  boss'^^ 
Hiere    are    gradations    from    a    typi^^ 
augite  gabbro  through  hypersthene 
bro  to  anorthosite.    A  splendid  exam 
of  gabbro  is  the  rock  forming  the 
of  the  southern  part  of  the   canyon 
the  Abitibi.  and  visible  also  at  the  (V 
A*an    tall    just   above.     Maeroscopioall   J 
the  rook  is  dark  grayish-green  in  colc^ 
apparontly   consisting   in   great   part     -* 
foldspa:-.   and    distinctly     coarse-grain^ 
cuhi  jrranitoid  in  texture. 

IVnoath    the    microscope    the    rock 
soon   to   Ih»   composed  of     the     origin^' 
ninioraU.     plairioclase     feldspar,     moncr^ 
v-linio     ]\vroxene.     biotite     and     olivin  ^ 
^wl'■^      thw      "5<Hy>ndary        minerals      ep'' 
•i«»to.     nni-ioovite.     talc,     serpentine  aii*^ 
tit  anno.     Plagii>clase  is  by  far  the  rao3^ 
nu]»ortant    mineral.     It  occurs  normally 
in    broail    tabular      individuals    showinu 
po!\^Mithotio   twinning  after   the  albite 
l.nx.      Tho    plagioclase     is    «»vidently     a 
I.»hr.».l.»ritt»    ::ivin<r   maximum    extinction 
a]i;:lo'i  in  the  zone  normal  to  010  of  M 
J.i':;roo'i.     The   alteration   of  these   basic 
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'esnlted  in  the  formation  of 
idote,  etc  They  sometimes 
f  extinction,  and  their  peri- 
hibit  local  granulations  with 
stion  of  secondary  quartz — 
I  of  dynamic  action. 

s  is  much  less  common  than 

,  fmd  oocurs     in     large     in- 

in  between     the  labradorite. 

light  dirty  gray-green  in 
f  faintly  pleochroic,  and  is 
I  diopside  or  malacolite.  It 
rwinned.  The  mineral  shows 
Idle  douSxle  pii'iamatic  deav- 
chibits  usually  only  one  witli 
irregular  cracks.  It  is  occa- 
mdered  slightly  poikilitic  by 
of  small  plagioclaeee,  quartz 
itite.  It  is  associated  with  a 
a  biotite  and  with  titanif erous 

The  former  occurs  in  medi- 
plates  which  are  strongly 
and  the  latter  in  large  ir- 
ains  surrounded  by  rings  of 
oubly  refracting  titanite.  The 
IS  magnetite  includes  a  beau- 
sh-green  isotropic  mineral, 
apparently  pleonaste.  The  oli- 
iquent  irregular  grains  is  par- 
iMitinized.  In  general  the 
jtntifully  fresh,  and  has  under- 
{ht  amount  of  strain. 

baae-dolerite  type  (4)  is  also 
ly  occurring  rock  limited  chief- 
es.      It  is  a  medium-grained, 

black  rock  weathering 
irn..  Even  in  the  field  it  shows 
.c  structure  of  diabase.  In 
ection  it  is  a  beautifully  fresh 
losed  of  the  following  miner- 
;inal     plagioclase,     monoclinic 

olivine  and  magnetite;  und 
serpentine  and  hydro'is  iron 
lagioclase,  pyroxene  and  oli- 
about  equally  distributed     in 

The  plagioclase  occurs  usually 
ftiths  typical  of  diabase,  and 
itfl  dnterstKes  >the  irregular 
fTOxene  and  olivine.  A  few 
are  large,  wide  and  tabular, 
r  edges  invaded  by  the  ferro- 
1  minerals.  These  look  like 
henocrysts.  The  plagioclases, 
w  occasional  zonal  structure  in 

individuals,  and  polysynthetic 
in  the  lath-shaped  feldspars, 
"ently  labradorite     of  medium 

'oxene  is  very  light  gray -green 
shows  distinctly  the  double 
and  is  probably  diopside. 
>xene  and  plagioclase  are  fresh, 
le  in  large  grains  shows  alter- 
ng  the  cracks     to  serpentine. 

inple  described  Is  from  PIschew 
tttoRami    river. 


This  secondary  mineral  in  transmitted 
light  is  usually  light-green  in  color, 
but  is  occasionally  stained  a  bright  yel- 
low oohre,  with  formation  of  iron 
oxide.  The  olivine  is  also  sometimes 
similarly  colored.  Magnetite  is  abund- 
ant in  irregular  grains,  in  association 
with  the  pyroxene. 

The  diabase-porphyrite  type  of  rock, 
(specimen  from  fhe  foot  of  Kabaquay- 
shewishiwan  laiUfi),  unlike  the  last  s|>eoi- 
men  *  described,  is  considerably  decom- 
posed. In  the  field  it  appears  as  a  some- 
Nvhat  fine-grained  rock,  containing  large 
•very  light-green,  or  practically  white 
p henocrysts.  Beneath  the  microscope 
•the  ground-mass  is  more  prominent 
tlian  the  phenocrysts,  and  consists 
of  an  interlocking  mat  of  mono- 
clinic  pyroxene  and  plagiockLse  feld- 
ispar.  The  phenoorysts  are  all  of 
plagiodase  feddspar,  wihidh  is  also 
the  oommonest  mineral  in  the  giound- 
mass,  occurring  in  long  laths  and 
dnteriocking  in  ophatic  structure  with 
the  pyroxene.  It  is  a  fairly  basic 
labradorite,  showing  a  maximum  ex- 
tinction of  at  least  31  degrees  in  the 
zone  normal  to  010. 

The  pyroxene,  which  is  light  gray- 
green  in  color,  and  is  often  twinned,  is 
apparently  diopside.  It  is  seldom  fresh, 
and  has  undergone  considerable  param- 
orpfaic  alteration  to  uralite.  A  few  sec- 
ondary idiomorphic  grains  of  biotite 
have  also  resulted  from  the  decay  of 
original  pyroxene.  Magnetite  is  abund- 
antly associated  with  the  ferro-magnesi- 
an  minerals. 

This  type  differs  from  the  last  in 
containing  a  somewhat  finer-grained 
ground-mass,  and  in  the  greater  de- 
velopment of  large  phenocrysts  which 
are  merely  incipient  in  the  diabase- 
doFerite  type. 


The  Palaeozoic  Series 


•Stretching  from  the  Archaean  bound- 
ary northward  underlying  the  flat  coast- 
tol  plan  are  the  Palaeozoic  rocks  of  the 
Moose  Basin  which,  with  the  recent 
rocks  above  them,  cover  by  far  the 
greatest  part  of  the  region  under 
<ii90us9ion.  The  series  conai»tA  of 
intenstratified  conformable  conglomer- 
•atea,  sandstones,  shales,  limestoneA 
\and  gypsum  beds  for  the  modt  part 
dying  almost  horizonitally,  but  in 
places  folded  into  pentle  synclines  and 
anticlines.  The  series  is  unconformable 
with  the  intensely  corrugated  Pre-Oam- 
'brian  rocks  beneath  them,  and  also  with 
the  glacial  material  above. 
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JbVom  fosBiU  collected  on  the  Matta- 
garni  and  Abitibi  by  Dr.  Robert  Bell 
and  others  the  beds  have  been  classi- 
fied as  Devonian  about  the  horizon  of 
the  Corniferous  (5)  ;  but  perhaps  further 
study  of  (the  Palaeozoic  rooks  may  ahow 
the  presence  of  upper  and  lower  forma- 
tions. A  collection  of  fossils  was  made 
this  summer  by  Dr.  Parks  from  the 
Jlwataboahegan  river,  where  fossilifer- 
ouB  limeotones  are  aplendkUy  eiiposed 
'(6),  and  a  few  additional  fossils  were  col- 
lected by  us  both  on  the  several  riVers 
which  we  ascended;  and  it  is  hoped  that 
these  may  help  to  elucidate  Uie  age  c^ 
the  rocks. 

On  the  Kwataboahegan,  it  has  been 
said,  limestones  are  well  exposed    and 
form  the  bed     of  the     river  for  miles 
along  its  course.     On  the  Moose  river 
limestone  causes  the  shallow  rapids  that 
so  seriously     impede     navigation  in    a 
dry     summer.     On     the     Missanabie  I 
<know  of  no  outcrops  of  Palaeozoic  rocks, 
•but  the  Wabiskagami  near  ithe  Pre-Cam- 
t>rian  boundary  ahows  ezjpoauires  ai  rip- 
pie-marked   8andai>one8   and   conglomer- 
ates as  well  as  exposures  of  rusty  sand- 
stones and     limestones.     On  the  lower 
Opazatika   there   are    no    decisive    out- 
crops.    The  Mattagami  for  miles  along 
its  course  shows  limestones  freely  ap- 
pearing.    On  the  Abitibi  every  rock  of 
the  series,  with  the  exception     of  the 
gypsum  beds,  is   seen,   and   there     are 
frequent  exposures  all  ihe  way  from  tiie 
mouth   to   the   Pre-Oambrian   boouidary 
below  the  Otters  portage.    On  the  Little 
Abitibi    limestones    appear     frequently, 
and   the  Nettogami   and   French    rivers 
are  floored  with  the  same  rock  almost 
•throug'hout  their   entire  course  on  the 
coastal  plain.    Limestone  and  sandstone 
appear  on  the  Kattawagami  and  on  the 
Harricanaw.     These  rocks  also  outcrop 
at   Netiticie     on   the     south     coast   of 
James  Bay,  and  I  am  told  on  the  west 
coast  of   the  bay  north   of  Moose  Fac- 
tory.    Also  they  are  apparently  the  fun- 
damental ruck  beneath  the  western  part 
of  James  Bay  itself. 

It  is  not  probable  that  in  general  the 
Palaeozoic  rocks  are  of  great  thickness, 
as  shown  by  the  several  inliers  of  Pre- 
Cambrian  rock  within  their  boundaries, 
but  the  thickness  possibly  increases 
northward.  The  jrreatest  known  thickness 
is  that  shown  in  the  outcrop  just  be- 
low the  Sextant  porta«;e,  and  this  ap- 
pearance it  will  be  of  interest  to  de- 
scribe somewhat  in  detail.  The  out- 
crop consists  of  sixty  to  seventy  feet  of 

(6)  See  Rep.  Can.  Geo.  Survey,  1877. 
page  5  C. 

(«)  See  "  Devonian  Fauna  of  Kwata- 
boahegan  River,"  by  A.  W.  Farks.  pp. 
. of  this  Report. 


intercalated  blackish,  reddish,  tn 
light-gray  shales,  with  thin  beds  ol 
dolomitic  limestone  and  thick  layen  oi 
coarse  grits  and  sandstones.  The  low- 
est exposures  are  of  slightly  consolidit* 
ed  conglomeratic  grits  and  sandstones, 
above  which  come  the  interstratified 
shales  and  thin  calcareous  layers. 

The  reddish  shales  predominate,  ud 
as  the  beds  are  mostly  loose  and  poorly 
indurated,  in  weathering  the^  break 
down  and  cover  all  the  underlymg  roeb 
with  a  thick  talus  of  red  clay  of  a 
beautiful  hematite  red  color^  which  iron 
a  distance  with  the  bright  green  of  Uu 
poplars  in  the  background  makes  a  Teiy 
pleasing  picture.  Several  large  springi 
break  through  tiie  higher  strata  at  thii 
point,  and  have  cut  deep  ravinei 
through  the  soft  rocks.  These  gorge 
are  unobstructed  save  for  the  Isrge 
pieces  of  rock  which  fill  them  and  ar 
added  to  from  time  to  time  as  the  roe 
disintegrates.  The  whole  series  poini 
to  rapid  but  intermittent  elevation  < 
the  region  with  a  deposition  of  beds* 
varying  lithology. 

Another  interesting     outcrop  of  D 
vonian  rocks  is  that  at  the  contact 
the  Devonan  with  the  Fre-Cambriaa 
the     Wabiskagami   river.     The  ontfii 
shows  well  stratMed  grits,  sandstones  I 
limestones.     The  lowest     exposures  i 
mediately  above  the  plicated  gneiss  i 
coarse  grits  gradually     becoming  fis 
and  merging  into  arenaceous  limesto 
which,  with   true     limestone,  form 
main  mass  below  the  contact. 

On  the  Nettogami  at  the  mouth 
the  Kiashko  river  and  again  about 
mile  above  it  are  cliffs  of  a  re-cemei 
limestone  breccia  twenty  to  thirty  1 
in  height,  rising     vertically  from 
river,  or  overhanging  it,  which  are  pr 
inent  features  in  this     region  of  si 
relief.     Some  of  the  limestones     lo 
down  the     Nettogami,  {ust     above 
Laurentian  inlier,  and  others  seen  on 
Abitibi  along  the  eastern    shore  at 
Long  rapid,  consist  of  a  mass  of  c 
cular     fragments     of  limestone,  loo 
held  together,  which  with  the  sligfa 
blow  fall  into  small     separated  pel 
like   fragments. 

Pleistocene  GeoIog:y 

Overlyinp^    the    Palaeozoic    rocks 
those  of   the   Pleistocene   period,   w 
outcrop  far  more  prominently  than 
others  in  the  region  and  influence 
found ly   the  pfeology     and     topogra 
The  Pleistocene  rocks  may  be  sub-d 
ed    into    Glacial    and     Poat-Olacial, 
tween   which   there   is     a  slight  un 
formity. 
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Rocks  of  Ghcud  Age 

Ulacial  Age  consists  of  at  least 
ici&i  epocut)  and  one  iuterglacial 
and  it  is  very  prolMible  that  t'ur- 
ork  in  the  drift  will  allow  atill 
subdivision.     The   rocks  of  the 
Age  consist  of  hard  clay   cou- 
ktes,  less     consolidated     boulder 
ooee  sand,  blue  clays,  arenaceous 
lignitic  clay  shales,  and  lignites 
ast   four     composing     the   coal- 
measures     of   the     intorglacial 


this  is  their  general  attitude.  On 
the  Wabiskagami  are  wide  shallow 
synclines  and  anticlines  as  well  as 
more  pronounced  departures  from 
horizontality.  On  the  Abitibi  at 
the  Blacksmith  rapid  and  at  sev- 
eral other  points  elsewhere,  the  up* 
turned  interglacial  beds  arc  truncated 
by  the  deposits  of  the  second  glacial 
epoch.  These  irregularities  are  due  to 
ice-shoving  rather  than  orogenesis,  it 
was  observed  that  where  there  was  the 
greatest  thickness  of  coal-bearing  meas- 
ures, there  was  relatively,  strangely 
enough,  a  smaller  thickness  of  lignite. 


entire  area  is  more  or  less  cov- 
'  glacial  drift,  though  the  strati- 
^rgiacial  rocks  are  not    general 
T  occurrence,  and   not   only  are 
■actic&lly  limited  to  the  region  of 
istal  plain,  but  they  are  by  no 
equally    distributed  throughout 
-ea  itself.    They  are  found  at  in- 
all  along     the   Kwataboahegan 
along  the   Wabiskagami,  from   a 
Listance  beyond  the  Pre-Uaimbrian 
,ry     to     its       mouth ;     on     the 
abie     from     the     foot     of     the 
ortage  northward;  on  the  Abdtibi 
'the  Abitibi  canyon;   and  on   the 
[ami,       Nettogami,       and     other 
9  farther  east.     As  they  are  of 
lie     importance     owing     to     the 
I     which     they     contain,     their 
lat  erratic  distribution  is  mark- 
an  accompanying  map. 

greatest  thickness  observed  of  the 
ed  interglacial  beds  was  on  the 
cagami  river,  where  sixty  feet  of 
:  shales  were  seen  along  the 
.  This  thickness  is  apparently 
md  as  a  rule  the  lignite  measures 
e  only  a  few  feet  thick.  The  sedi- 
seem  to  have  been  deposited  m 
>U8  shallow  unconnected  fresh- 
basins,  as  judged  by  their  distri- 

and  lithology.  The  interglacial 
suffered  tremendous  corrasion 
the   ice   of     the     second     glacial 

which    greatly    diminished    their 

ess.     The  total   thickness    of   the 

drift       varies         considerably, 

I      in      general      it     is      thickest 

Is     the     south       of       the     area 

decreases  gradually  towards 
a;  a  maximum  may  be  set  at 
one  hundred  and  twenty-five  feet 
Is  the  Pre-Uambrian  boundary. 
zed  shells  were  found  at  one  point 
!  Kwataboahegan  by  Dr.  Parks  in 
terglacial  sediments. 

stratified  interglacial  beds  do 
ilways    lie    horizontally,  although 


Poit-Glacial  Rocks 


Following   glacial   times   the    sea   ad- 
vanced once  more  over  the  Moose  Basin, 
and  the  whole  region  as  far  south  as 
the  Pre-Cambrian  boundary  was  beneath 
water.    After  marine  sedimentation  had 
continued  for     a   comparatively     short 
period  of  time,  the  sea  departed  north- 
ward— a   regression   which  is   still   con- 
tinuing.    The  shells     contained   within 
these  clay  marls  and  sand,  which -com- 
pose the   Post-Glacial     formation,     are 
those  of  species  still  living  in  the  shal- 
low waters  of  James  Bay,  and  of  these 
may  be  mentioned  Saxicava  rugosa.  Ma- 
coma  calcarea  (Tellina  proxima),  Tellina 
groenlandica,  Mya  truncata,  Mya  are- 
naria,     Oardium       islandicum,     Pecten 
islandicum,  Maconea  f  ragilis,  Fusus  tox- 
natus,  Natica  clausa,  and  Rhynchonella 
psittacea. 

'J'he  Post  Glacial  sediments  are     the 
mosM;   consolidated   of     the     Pleistocene 
rocks.    They  often  form  steep  wall-like 
cappings       to        the        glacial         drift, 
and  do   not   disintegrate   in  the  hand. 
Their  greater  induration  is  due  to  the 
cementing   of   the    sand    and    silts     by 
calcium  carbonate  derived  from  the  dis- 
solution   of    the    numerous    contained 
shells.     Their  distribution  is  practically 
that  of  the  stratified  drift,  though  thn 
outcrops  are  much     more  general,   the 
formation  wedging    out     towards     the 
Pre-Cambrian   boundary   and    increasing 
in  thickness   northward.     They  are  ex- 
posed    everywhere     within     this     area 
where  erosion  since  their  uplift  has  not 
removed  them.     Their  maximum   thick- 
ness is  eleven  feet  on  the  Soweska,  and 
possibly    twelve     or   fifteen     feet   near 
Moose   Factory,   where   only   the   upper 
part  of  the  glacial  drift  appears.    When 
first  seen  in  descending  the  Missanabie 
river  at  Bull  Bav  the  Post-Glacial  rocks 
have  an  elevation  of  about  three  hund- 
red feet  above  Hudson  Bay. 
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Physiography 


The  main  physiogrupliic  features  of 
northern  Ontario  are  the  broad  upland 
plain  or  plateau  and  the  wide  coastal 
phiiu,  separated  from  each  other  by  a 
fa)l  line  which  traverses  the  numerou<i 
rivers.  The  broad  upland  plain  or 
plateau  is  the  drift-covered  northern 
extension  of  the  rocky  I^urentian  high- 
land lying  north  of  lake  Superior,  while 
the  coastal  plain  is  the  landward  con- 
tinuation of  the  low  shelving  shores  of 
llui  southern  part  of  James  Bay.  The 
fall  line  is  the  line  which  joins  the 
points  at  which  the  various  rivers 
tliat  drain  the  upland  descend  on  to 
the  coastal  plain. 


The  Heisfht  of  Land  Plateau 


A    traveller   across     CanaAa    by    the 
Canadian  Pacific  railway  will  remember 
the  indescribable  dreariness,  the  appar- 
ently  endless   rocky  hills     and     barren 
sand  plains,  denuded  of  timber  by  forest 
tires,  which  stretch  away  in  either  direc- 
tion from  the  railway  line  as  it  passes 
north  of  Lake  Superior.    Naturally    he 
will  imagine  that  the  country  increases, 
or  at  any  rate  continues,  in  dreariness 
and  desolation   northward,  but  instead 
at  less  than  fifty  miles  north  of     the 
railway   the   windswept   hills   disappear, 
and   away   from   the     numerous   rivers 
stretches*   a  vast     north-sloping     level 
plain  covered  with  a  luxuriant  vegeta- 
tion. 

The  interior  is  everywhere  singularly 
level,  so  much  so  in  fact  that  drainage 
is  often  poor  and  numerous  swamps  and 
nuiitkog»  result,  especially  in  the  north- 
«»rn  portion.  Almost  no  hills  occur,  and 
the  few  elevations  which  have  been  able 
to  rosii!«t  the  long  continued  subaerial 
denu«lation  are  so  exceptional  as  to 
be  worthy  of  mention.  Near  the  shores 
of  Kapiiskasiiii;  lake.  Mount  Uorden 
vi«ej»  to  a  hei;;ht  of  two  hundred  feet 
above  the  lake,  and  faintlv  relieve?  the 
monotony  of  the  landscape,  but  th^ 
>4|«vpo  to  its  Autnnnt  is  so  gradual  and 
tl»o  whole  M^  drift  covered  that  I  was 
una  bio  to  tell  when  1  reached  that 
point.  Tl\e  low  hills  around  lake  Opaz- 
atikrt  have  perhap**  n  relief  of  a  hund- 
»cil  feet  above  the  l:»kc,  :nul  al«Mis:  the 
\1>iHIm  liver  near  New  ro««t  elevatioMs 
1 1*.*'  >«onu*\\hai  move  a^o^e  the  level  I'^f 
the  ne.nest  \\:»ter.  Soli,l  »\^.'U  hilU  :»i^- 
pe;u  n\\i  «bo\  e  the  ilritt  ztie  :»1m'.*»««i  »\e\er 
<een  rt^^  :< >  fuMU  the  l:iki»  n\\A  Ihe  riv  m* 
shores,   but    I    an\    t.^ld    bv    the    ln.H;».)< 


that  a  relatively  high  range  of  hiUs  o 
this  sort  is  crossed  in  traTeiling  i 
winter  from  Moose  Factory  to  lab 
Jvesagami.     Some  years   ago    1  crossed. 


several  low  hilis  near  the  Palaeozoi 
boundary  between  the  Opazatika 
Mattagami  rivers.  It  has  been  mention 
ed  that  these  residuals  of  erouon,  kno 
as  monadnocks,  become  more  numerou  j 
southward,  and  the  country  on  th& 
lake  Superior  shore  and  for  thirty  mile^ 
north  of  it  is  high,  rough  and  rocky. 
The  same  thing  applies  to  a  lees  ex— 
tent  to  the  eastern  part  of  the  province 
of  Ontario,  and  the  region  just  north. 
of  lake  Abitibi  is  one  of  fairly  uneven. 
relief,  while  that  south  of  it  shows 
many  monadnocks  of  considerable  alti- 
tude. 

This  upland  plateau,  with  its  singu- 
lar evenness  of  surface,  intensified  since 
glacial  times  ^y  its  regular  mantle  of 
drift,  is  a  remarkable  example  of  au. 
elevated  plain  of  erosion  or  peneplaiia. 
More  advanced  peneplaination  on  the 
one  hand,  and  greater  deposition  of  drift 
on  the  other,  with  possibly  a  slight  dif- 
ferential uplift,  have  combined  to  make 
the  smoothness  of  the  surface  greater 
towards  its  centre  than  at  the  peri- 
phery. 


Lakes  of  Mooie  Basin 


Lakes  are  common  physical  features 
in  the  rocky  country  to  the  south  and 
east  of  the  plateau,  but  in  the  flat 
coimtry  northward  the  few  which  exist 
are  mere  ponds  of  insignificant  sise. 
The  largest  lakes  are  marine-dammed 
basins  which  occur  as  expansions  on  the 
larger  rivers  and  their  main  tributaries, 
while  the  smaller  lakes  in  {he  interior 
away  from  the  main  channda  of  drain- 
n^e  are  shallow,  ice  block  holes  whkh 
break  the  monotonous  green  of  tiie 
forest.  As  typical  examples  of  the  for- 
mer may  be  mentioned  Opazatika  lake 
and  the  varions  eiqMtnsiona  of  the 
Opazatika  river  lower  down  its  course, 
while  lake  Mokaki,  between  the  Opa- 
zatika and  Kapuskasing,  is  one  of  the 
numerous  ponds  which  dot  the  southern 
and  middle  interior  of  the  upland. 

Ke<a;:ami  lake  is  one  of  the  large 
Iake<  of  Ontario.  Its  situation  is  near 
the  edsre  of  the  northeastern  extension 
of  the  coastal  plain.  It,  with  the  num- 
erous ponds  wnich  surround  it,  repre- 
>er.!>  a  spocialifed  feature  which  departs 
soTv.ewhat  from  the  regular  rule  of  lake 
dKtribution.  and  will  be  discussed  later 
in  detail.  All  the  lakes  of  the  region  are 
sJiaV.vnv     and     increase     in  shallowness 
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1.  Neehin  lake  and  Zadi  lake, 
pazatika  river,  are  with  Wan- 
ke,  the  remnants  of  a  much 
lysical  feature. 

The  Rhrer  Systems 

>08e  River  Basin^  of  decidedly 
ent,  is  one  of  the  most  prom- 
inage  areas  of  central  Canada, 
its  various  tributaries  run  in- 
tly  and  cross  the  fall  line 
^  to  unite  on  the  plain  be- 
Mooie  has  four  main  branches 
isanabie^  with  its  principal  trib- 
he  Fashoskoota,  the  Congking, 
ly  branch,  the  Mattawishquaia, 
litika,  and  the  Wabiskagami; 
agami  with  tributaries,  the 
;apidB,  the  Ground  Ho^  and 
ing;  the  Abitibi,  with  its  af- 
he  Frederick  House  and  the 
litibi,  and  lastly  the  French, 
iral  joining  streams  of  small 
ie. 

plateau,the  main  streams  tra- 

countrr  from  south  to  north 
y  parallel  lines,  and  flow  now 
f  rapids  miles  in  length,  again 
wUd  chutes  and  falls,  or  else 
ir  course  placidly  with     slack 

many  miles.  Thia  portion  of 
vers  abounds  in  splendid  sites 
r  power.  On  the  Missanabio 
lentioned  the  falls  of  St.  Peter, 

of  twenty  feet,  Thundering 
lis  (drop  24  feet),  Riverside 
alls  (drop  25  feet).  Long  port- 

(drop  140  feet),  and  many 
)n  the  Opazatika  I  have  al- 
ationed  the  splendid  capacities 
reakneck  falls,  and  there  are 
ers  on  this  stream  which  are 
f  description.  On  the  Matta- 
Smoking  Falls,  with  its  al- 
ight drop  of  ninety  feet  and  its 
on  below,  through  which  surges 

river,  is  but  one  of  the  many 
ydraulic  power  on  that  river. 
Ditibi  there  is  a  splendid  series 
chutes,  and  cascades,  termin- 
le  Abitibi  canyon. 

upper  part  of  the  plateau  the 
w  slackly,  with  an  occasional 
fall,  but  for  the  most  part 
reat  continuous  current,  while 
»irer  part  they  dash  with  tre- 
velocity  and  enter  the  coastal 
roaring  cascades.  The  middle 
are  a  combination  of  the  two 
In  the  upper  reaches  of  the 
a  rule  no  true  shores  exist, 
nd  alders  growing  right  from 
•'g  edge,  with  the  land  sloping 
Fay   &om   it    to   the   level  of 

iXL     Often,  however,  the  rise 

» 

)  M 


takes  place  abruptly  from  the  river  or 
a  very  short  distance  back  from  it. 
Lower  down  the  river  the  rise  from 
the  water's  edge  is  as  a  rule  more 
abrupt  and  decided. 

The  level  of  the  plateau     gradually 
slopes  north,  but  with  much  more  uni- 
form descent  than  that   of   the  rivers* 
BO  that  often  above  a  fail  or  rapid  after 
a  long  stretch  of  calm  water  even  thd 
main   river   flows  almost   on    the   level 
of  the  plateau.    Just  below  the  higher 
falls    the   banks  can     be   seen   to   rise 
steeply   up  the  plateau  on  either  side. 
Where  the  rock  ridge  which  causes  the 
fall,    beneath    the     drift    is    wide,    at 
in    the    case    of    the    northern    boun- 
dary    of    the  plateau,  and  where     the 
rivers  have  been  able  to  wear  back  their 
channels    for    some    distance,    canyons 
have  formed  through  which  the  waters 
dash  and  surge  with  great  force.    Long 
canyons  are  common  in  the  lower  parts 
of  the  river,  while  boulder   rapids,  or 
sharp  chutes,   or   falls,    prevail   in  the 
upper  stretches.    The  best  example  of  a 
canyon     is     that       of       the       AbitibL 
Here     the     stream     having  dashed  for 
some  four  miles  over  a  aeries  of  falls  and 
chutes,  debouches  by  a  narrow  entrance 
into  a  wide,  deep  basin,  only  to  plunge 
at     the     opposite     side     in     a     cas- 
cade   and    nm    for    two  miles  throuf^h 
the    canyon.  The     height     of     the 

steep  walls  of  the  canvon  is  quite 
two  hundred  feet,  and  the  bank  rises 
away  from  the  edge  for  fully  a  hundred 
feet  more.  An  interesting  fall  is  that 
on  the  Blue  Water  river  or  New  Post 
brook  just  behind  New  Post.  At  this 
point  the  small  stream  enters  the 
Abitibi  with  an  almost  vertical  fall  of 
ninety  feet,  flowing  directly  over  the 
edge  of  the  plateau  in  a  veritable  hang- 
ing valley. 

it  has  been  mentioned  that  the  line 
which  joins  the  points  where  the  rivers 
descend  from  the     plateau     on     to  the 
coastal  plain,  is  marked  on  each   river 
by   an   abrupt   descent.     This   demarca- 
tion is  the  fall  line,  where  occurs  as  a 
rule  the  last  decided  drop  between  that 
place  and  the  sea.    On  the  rivers  flow- 
ing  directly  north,  across  the   edge   of 
the  plateau,  the  drop  is  great  and  sud- 
den, as  seen  on  the  Missanabie,  Abitibi, 
Opazatika  and  Mattagami,  but  east  and 
west   flowing  rivers,  running  diagonally 
across  the  contact,  have  a  more  gradual 
but  nevertheless  decided  descent.     None 
of   the  numerous  falls   on   the   various 
rivers  which  mark    the   termination   of 
the  plateau,  are  directly  at  the  junction 
of    the    Pre-Ombrian    and      Palaeozoic, 
but  the  rivers  have  cut  back  their  val- 
leys, and   the  falls   are   now   some   dis- 
tance from   the  contact  within  the  old 
land  of  the  plateau. 
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The  Coastal  Plain 


It  is  evident  from  the  geology  of  the 
Moose  liasin  that  the   region  north  of 
the   l*ri'-('ak!ibrian  area   has     undergone 
feviial  c^iv'illations  in  level,  and  that  the 
present   modern  coastal  plain  is  •  super- 
imjtosed  on  the  ancient  coastal  plain  of 
l*al:M'07.oic   locks,   which   must   certainly 
have  stood  above  sea  level   during  the 
deposition    of    the     glacial    drift.      The 
boundaries    of    this   modern     plain    are 
somewhat   uncertain,  but  coincide  with 
that  of  the  Post-Glacial  sediments  which 
represent  it  geologically,  and  in  general 
with    the    southern      boundary     »)f    the 
Palae  >z.)i'.'  alreadv  delineated. 

The  coastal  plain  of  the  Moosje  Basin 
is  almost  absolutely  fiat,  but  it  has  a 
gradual  ([uaquaversal  slope  from  the 
iMtoirt-liiii;  I'lc-C'ambrinn  border  to  the 
01 1.11  c  on  tiames  bay.  Down  the  slope 
of  this  coastal  plain  the  various  rivers 
llow  with  swift  though  oven  current, 
joining  like  the  ribs  of  a  fan  near  the 
mouth  of  the  Moose  river. 

The  plain  has  a  height  alnne  the  sea 
of  perhaps  three  hundred  feet  at 
the  edge  of  the 'old  land,  from  which  it 
gradually  slopes  to  sea  level. 

The  interior  of  the  country  towards 
the  north  lu'ur  the  sea  is  a  vast  mus- 
keg covered  with  sphagnum,  and  br(»ken 
*Kl•a'^ionally  by  large  lake-like  swamps, 
and  at  wide  intervals  l.v  a  sand  or 
gravel  ridge  rising  a  few  feel  above  the 
general  le\el  and  supporting  a  healthy 
growth  of  spruce  and  jH^plar  in  delight- 
ful oontra'it  to  the  monotoiiovis  muskeg 
wooded  Willi  scrub  spruce  and  tain- 
urac. 

The  nunior\»us  >hallow  ^t  reams  which 
lliread  iheir  way  across  tlie  lop  of  the 
plain  ha\o  nariow  strips  of  dry  Ian  I 
aloni!  ilioir  cd^res.  prvpi»rtii»naio  to  their 
She  aiui  tlio  amount  ot  drainaire  elTecl 
which  ihev  ^\eil.  The  main  stream*. 
I  he  NU^ONC  .\!ul  I  ho  Abilibi.  and  U>  a  le>> 
extoni  iio  oi'.'.ovs.  are  Kuderod  by  >irips 
ol  :;oa\il\  'i'.r.bovoo.  land  \ar\ink:  fr*«!i: 
>o\oi,il  '..iijivvtovi  \arvU  to  !mU"  i  mi'.o: 
v'li'.t'  \'.\  :'u'  v.i^o  ot  .\  >t»c,*Tr.  :'io  '»!.•♦' 
ot    i:ii'    '*'^.^^^ -^^'^.i    -'lliv    x.ikU  Nxivlo'.   l*-o 
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and  Moosonee  lake  is  probably  a  le 
advanced  stage  of  the  same  thing. 

llie  interior  of  the  southern  part 
the  coastal  plain  is  more     inviting 
the    eye   and   drier    than    the   northe 
part.     In     fact,     ridgus     supporting 
healthy  timber  growth  are   not  unco 
mon.     These  occasional    ridges  elevat 

a  few  feet  above  the  muskegs  run  a 

proximately  north  and  south,  and  oft 
are  brokenly  continuous  for  mil 
wedging  in  to  the  wider  areas  of  d 
laud  on  the  old  land  to  the  south.  T 
most  conspicuous  and  quite  the  high 
of  these  ridges  is  the  so-called  Gyps 
mountain,  which  crosses  the  Algo 
Nipissing  boundary  at  Mile  Post  27 
The  name  is,  at  this  point,  not  a  g< 
one,  as  the  greatest  elevation  is  scar 
ly  twenty  feet  above  the  muskegs  and 
is  more  correctly  a  low  rise  which  ru 
for  miles  and  supports  a  luxuria 
growth  of  banksian  pine.  From  a  hi 
tree  in  this  locality  I  was  able  to 
a  considerable  hill  for  this  ilat  countr 
off  to  the  southeast,  which  seemed 
be  a  continuation  of  the  gypsum  ridg^* 
The  altitude  of  the  distant  hill  dot- 
not  probably  exceed  two  hundred  lee*^ 
but  in  the  monotonous  level  countr.,^ 
which  stretched  to  the  horizon  in  a 
directions  around  me  it  stood  out  i 
relativelv  mountainous  relief. 


River  Habits  and  Effects 


in   general    the   coastal    plain    Ls    to<' 
recent  a  physical  feature  to  be  maturely 
dissected  by  its  dratnage  channels,     h^ 
fact,  in  this  particular    it  is  decidedU — 
new.      The    principal    rivers,    the      Mi>- 
sanabie.  Mattagami,  Abitibi,  and  French^ 
which  llow  down  the  coastal  plain^  liav«-- 
remarkably   straight   courses   for    miles* 
l>eing  held  in  wide  shallow  valleys.     At 
the   southern    limit     of   the   plain      the 
height  of  the  valley  wall  is  probably  one 
hundreii  feet,  and  this  gradually  lowers 
in  the  diieotion  of  the  sea.    As  a  rule. 
lH>th   sides   of   the   main     river    valleys 
rise     directly  or  almost    so     from    'fho» 
level  of   the  river,  but  in  much   of   the 
upj»er  j>ari  of  the  main  streams  the  riv- 
ers swini:ini;   from  side  to  side   of    tlie 
\  alloy    -'..ivo   proiiuoed  on  one   side    pre- 
visMt^Mis   ki'iks  rising     from   the     river 
-ovo;.  a  no.  on   the  other  alluvial  flats  — 
the  Ivsri'.ir.ii;^  of  a  flood  plain. 

li'.o  s:va::cr  rivers,  which  t raver s<» 
vo  novo  of  ihe  coastal  plain,  show 
oxvooxiu::;  y  orcK>ked  river  channels 
\x':ixli  swv'.:  from  side  to  side  across 
vvc  \.r.t\  :  V arrow  flood  plains  alter- 
v.itiv.^  \m:     -iv'iirped  banks  on  both  sides 
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ilready  cut  their  way  through  the 
acial  and  glacial  material,  and 
w  running  on  ur  near  the  Palaeo- 
rata,  which  in  many  places  they 
also  deeply  cut.  The  smaller 
s,  on  the  other  hand,  are  cutting 
channels      tlirough     the     glacial 

itiful  examples  of  alternating 
nd  valley  are  seen  all  along  these 
rn  rivers  where  the  numerous 
stre&mlets  descend  from  the  level 
e  coastal  plain  to  the  river, 
J  deep  gorge-like  valleys  in 
ay  marls  and  bouldor  cJiiys, 
ted  by  broad  spurs  from 
other.  The  Missanabie,  Abitibi 
lattagami,  show  in  many  places 
?d  valley  sides  along  their  courses, 
umerous  springs  which  enter  th'e 
flow  from  beneath  the  clay 
11,  and  do  not   increase  the     dis- 

of  the  plain.  On  the  Wabiska- 
iver  the  narrow  Hood  plain  is  sur- 
?d  by  residuals  of  erosion  of  the 

plain,  thus  showing  the  presence 
►  cycles  of  erosion,  the  last  one 
but  a  short  time  started.  One  of 
>st  remarkable  of  these  remnants 

just   below   the  edge   of   the   old 

A  hill  of  limestone  overlaid  by 
r  clay  one  hundred  feet  high 
ibove  the  surrounding  low  lime- 
flat,  and  is  separated  from  the 
art  of  the  plain  by  a  narrow 
V  pond  or  loop  lake — the  original 
of  the  river. 

I  slips  are  common  all  along  tht; 
rivers   of  the   coastal   plain,   par- 
ly  on  the   French,  and   strips   of 
nk  covered  with  trees  a  hundred 
or  more   in  length   and  half     as 
frequently    give    way      and    slide 
he   streams.     These     slides   occur 
in  the   spring,  and  are  jirohably 
by  the  unequal     thawing  of  the 
y  clay.s.     During   the    months   of 
Mid   July,  also,    it   is    a    common 
:o   see   streams     of   mud    flowing 
the  banks  into   the   river. 

rivers   of   the  coastal   plain   How 
swift    but    as  a  rule    even  cur- 
In   other     words,   they     tlow    a* 
save  at  the  few  points  whrre  the 
aave  worn  their  channels  through 
!ent  strata  and  have    exposed  in- 
ies  in  the     Palaeozoic       rocks  be- 
where  the  current  is  sulliciontly 
ftted  to  be  termed  rapid:  or  where 
erosion   has   laid    bare    a   portion 
underlying   Fre-Canihrian.   an<l   a 
chute*  results.     On    the   smaller 
i  the     numerous     boulder  rapids 
important,   and   were  'the   rivers 
shallow,  would  not   ho     serioiis 
es  to  navigation. 


The  Moose  in  midsummer  often  con- 
tains so  little  water  that  it  is  practical- 
ly impassable  for  miles  even  with  light 
canoes.  In  the  summer  of  1901  the 
lower  Moose  in  the  limestone  shallows 
and  rapids  below  the  gypsum  beds 
showed  only  small  streamlets  of  water 
trickling  here  and  there  between  the 
limestone  shingle  in  a  valley  channci 
quite  a  mile  in  width.  Of  course,  that 
was  an   exceptional  season. 

The  rapid  which  occurs  at  the  mouth 
of  the  Abitibi  is  due  to  the  fact  tuat 
that  river,  not  nearly  as  powerful  as 
the  Moose,  has  been  unable  to  cut  down 
its  channel  as  quickly  as  the  latter,  and 
in  consequence  a  serious  rapid  occurs 
at  the  junction.  Another  rapid  on  the 
coastal  plain  is  at  the  point  where  the 
Xettogami  crosses  the  l^urentian  inlier 
on  that  river,  and  a  similar  feature  is 
the  rapid  at  Sextant  portage  on  the 
Abitibi. 

In  the  high  water  of  early  spring, 
when  the  rivers  often  rise  fifteen  and 
twenty  feet,  all  rapids  are  obliterated, 
the  water  covers  the  flood  plains  ana  in- 
vades the  lower  part  of  the  coastal  plain 
itself.  The  etTect  of  this  phenomenal 
rise  of  water  with  the  immense  amount 
of  thick  ice  which  it  carries  in  its  train, 
is  to  build  up  along  the  edge  of  the 
plain  a  steep  ridge  composed  of  clay 
and  boulders,  to  grind  to  matchwood 
any  trees  along  the  bank  which  may 
come  in  its  way,  and  to  pack  as  hard 
as  a  pavement  the  gently  sloping  bould- 
er-strewn banks  of  the  river. 

The  shores  of  all  the  larger  rivers  on 
the  coastal  plain  are  bordered  in  low 
water  bv  wide  stretches  of  sand  and 
silt  (bank  rims)  covered  with  erratics 
of  every  size  and  description,  but  chiefly 
consisting  of  flat  limestone  shingle  and 
rolled  Pre-Cambriun  cobbles  and  boulders. 
These  bank  rims  ar(»  the  shoreward 
equivalents  of  the  bars  which  occur  so 
frequently  in  mid-stream.  Both  bars 
and  hank  riins  are  in  spring  covered 
with  water,  but  in  late  summer  are 
often  many  feet  above  it.  and  are  bright 
with  a  luxuriant  growth  of  wild  flowers 
and  grasses.  Near  the  continence  of 
the  Kwataboahegan  with  the  Moose,  the 
iKink  rims  extend  out  for  three  hundred 
yards  at  least  from  the  true  bank,  and 
the  bars  of  the  lower  Mooso  often  show 
a  surface  a  quarter  of  a  mile  wide  above 
water  in  summer.  Bv  addition  of  allu- 
vial  material,  and  that  brought  by  shore 
ice  in  spring,  the  bars  grow  into  islands, 
and  the  outward  edpre  of  the  bank  rims 
into  new  banks,  supporting  a  large 
growth  of  timber,  and  running  parallel 
with  the  old  and  true  bank  from  which 
it  is  separatefl  by  a  shallow  depression. 
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La  ke  Ke8as:ami 

Keaagami  lake,  quite  the  largest  sheet 
of  water  in  northern  Ontario  north  of 
Lake  Abitibi,  is  a  most  interesting  phy- 
sical feature.  It  is  a  shallow  expanse 
of  water  in  the  heart  of  the  muskeg 
country,  with  shores  unprotected  either 
by  large  forests  or  hills  of  magnitudei 
and  exposed  to  the  continual  sweep  ot 
the  storms  from  Hudson's  Bay.  It  is 
of  exceedingly  irregular  outline,  but  its 
main  axis  lies  north  and  south.  From  its 
wide  open  northern  portion  three  large 
deep  Days — Opimicon,  Muchimanitou- 
nuck,  and  Newnham  bay,  stretdi  off  to 
the  south,  and  three  short  bays  off  to 
the  north.  Kesagami  river  enters  the 
most  eastern  of  the  larfre  southern  bayii 
— ^Newnham  bay — and  flows  out  by  th^ 
most  eastern  of  the  small  northern 
bays. 

The  greatest  length  of  the  lake  from, 
embouchure  to  debouchere  is  twenty- 
four  miles  and  a  half,  and  its  inAYinyunx 
width  through  the  northern  end  of  Big} 
island  is  some  nine  miles.  The  lake  is 
not  deep  at  any  point.  In  the  bay  west 
of  the  outlet,  the  greatest  depth  is  ap- 
parently nine  feet  five  inches— six  feet 
being  the  average.  Between  Peat 
Island  and  the  western  mainland  the 
greatest  depth  obtained  was  eight  feet, 
and  six  feet  was  more  common.  Newn- 
ham bay  is  very  shallow.  Its  average, 
depth  is  not  more  than  four  feet,  while 
in  Muchimanitounuck  one  sounding 
showed  nine  feet  three  inches. 

Cliffs  of  Peat 

The  most  extraordinary  feature  about 
the     lake       is     the       fact       that     iU 
shores     are  almost     entirely  surround- 
ed by  cliffs  of  peat  which  rise  above  the 
^ter  sometimes  only  a   few  feet,  but 
often  twelve  or  fourteen  feet  in  height 
Not  only  are  the  shores  of  the  mainland 
of  this  material,  but  those  of  tlie  main 
islands  are  so  as  well.    The  dash  of  the 
waves  on  the  soft,  spongy  material  have 
worn  away  the  banks  to  a  marked  de- 
gree, and  they  now  present  to  the  water 
front   tho   most   bizarre   forms   of  over- 
hanirinj;  olitT^^.  deep  oavos.  caverns,  thick 
colunms,  and  pillars.    From  time  to  time 
hujre  sivtion**  of  thoso  olitTs  fall  off.  and 
are  soon  worn  to  a  Maok  powder,  which 
is    kept    washini;   \ip   and    down   by   the 
surf  all  alonj:  tho  shoro.  In  some  places 
the  slightly  oarbonirod   troo  trunks  de- 
rived from  the  poat  KhIs  t!\iokly   oovor 
the   lake   K^ttoni   near   tao   short-. 

The  oxpv^sod  points,  stu^h  as  that  be- 
tween Opiniioon  and  >nu'hiinanitounuok 
bays  are  lonj:.  narrow  jn'avol  spits 
from     whioh     all     tho     poat     has     been 


removed,     and     many     of 
ler     points     as     well       as 
of     the     eastern  coast     south    of     th< 
outlet  of  the  river  is  heaped  with  lar^ 
rolled  galet.    It  was  observed  txiat  ther 
is  a  tendency  for  these  narrow  bouldi 
and  gravel  points  to  be  drawn   out  i 
fish-hook  shape  southward.       The  bay 
often  show  narrow  sand  beaches  border- 
ing the  shore,  but  this  seems  as  a 
to  be  material  washed  from  the  bottoi 
of  the  lake  and  covering  the  base  of  th^ 
peat  cliffs.    At  a  few  po'ints  the  stratunk^ 
beneath    the   peat    is   exposed,    and    ii^^ 
every  instance,  where     seen,  it  was  no- 
ticed to  be  composed  of  a  hard,  dense^^ 
almost  boulderless  bluish  clay,  evidentljr" 
glacial.     At   a   point     on   the   western, 
shore  some  six  miles  southwest  of  the 
eutlet  a  bank  of  unassorted  silt-like,  peb- 
bly    clay     outcrops.     This  bank    is   of 
small  lateral  extent,  but  is  interesting 
as  the  only  place  on  the  eastern  shore 
where  anything  other  than  peat  or  mus- 
keg appears  away  from    the  immediate 
shore  line.     On  the  opposite   side  just 
north  of  the  entrance  to  Newnham  bay 
occur  banks  25  to  30  feet  high  of  fine- 
grained light-yellowish   sand,   with   len- 
sold  layers  of  fine  gravels  interstratifled. 
The  outcrop  shows  false  and  irregular 
horizontal  bedding.     The  bank  exposes 
an   open   diff  face   to   the   lake   front, 
which  is  being  rapidly  removed  by  the 
continual  action  of  the  water,  and  the 
sand   falling   down     has  given   a   wide 
beach    ten  to  fifteen  feet  in  width.  Sev* 
eral  sand  cliffs  of  similar  nature  to  the 
one  just  described  occur  along  the  shore 
of  Newnham  bay.    The  banks  gradually 
decrease  in  thickness  along  the  beach  to 
the   west   and   north,   disappearing   be- 
neath the  peat  beds.     They  appear  to 
be  the  remnants  of  glacial  or  post  gla- 
cial beds  which  were  afterwards  raised 
and  exposed  to  the  action  of  the  waves 
in  a  wide  open  body  of  water  previous 
to  the  deposition  of  tho  peat. 

At  many  localities  along  the  shore  of 
Kesagami   lake   the   peat   beds   do   not 
appear,   but  only  the  growing  sphagnum, 
and  at  these       places     open     muskegs 
stretch  away  to  the  horizon.    I  am  told, 
however,    that     none     of    the    country 
around   Kesagami   lake  is   ever   flooded 
even  in  spring.    Agaskagou  lake,  an  ex- 
pansion of  the     Nettogami,  which   lieti 
just  to   the  northwest  of  Kesagami,  is 
an  exceedingly  shalk>w  pond  two  miles 
wide  by  the  same  in  length.      It  is  In 
many  ways  similar  in  character  to  the 
larger   lake,   but   in  no   part   do     peat 
chffs   appear     around  its   shores.    The 
wide  hillock  which  is  crossed  by  the  por- 
tage trail  from  Agaskagou  lake  to  Kesa- 
iranii    is    similar    in    character    to    the 
5and     banks     of     Kesagami     lake     it- 
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self.  The  extensive  muskeg  coun- 
try all  around  Kesagami  contains 
many  small  lakes  and  ponds  with- 
in its  borders.  My  Indian  guide 
told  me  that  rocky  hills  occur  one  day's 
travel  (say  thirty  miles)  south  of  Ke- 
sagami lake,  and  just  to  the  south  oi 
^luchimanitounuck  arc  low  hillocks  of 
sand,  gravel,  and  perhaps  solid  granitic 
rock. 

Kesagami  lake  and  the  numerous 
]>onds  which  surround  it  seem  to  be  the 
remnants  of  what  was  once  a  much, 
larger  body  of  water.  For  some  time 
this  body  of  water  must  have  stood  at 
a  coFuparativel/  uniform  level,  allowing 
of  the  growth  of  sphagnum  swamps  all 
around  its  borders,  and  along  the  nu- 
merous shoals  and  islands.  Then  when 
the  uplift  of  the  region  follower!,  the 
growtli  of  sphagnum  on  the  more 
open  part  of  the  hike  exposed  to 
the  waves  ceasod,  but  continued 
in  the  smaller  ]>onds  and  in  the 
more  protected  parts.  The  dashing 
waves  were  able  to  wear  awav  much  of 
the  thin  beds  of  peat  along  the  shore 
and  cut  back  the  beds  as  cliffs.  Hence 
has  resulted  the  present  form  of  Ke- 
sagami. 

Economic  Geology 

It  has  been  already  mentioned  in  the 
beginning  of  the  report  that  the  main 
object  of  our  summer's  trip  was  the 
study  of  the  economic  mineral  resources 
of  the  Moose  basin.  While  it  has  been, 
found  thai  the  region  is  entirely  lack- 
ing in  vein  deposits  of  metallic  minerals^ 
as  it  irt  natural  to  expect,  especially  in. 
an  undisturbed  region  like  tlie  coastal 
]jlain,  yet  the  beddetl  depo.«4its  of  limon- 
ite,  lignite,  gypsum,  and  kaolin  have, 
1  think,  proved  to  be  nf  greater  extent 
and    vahi<'    tlian    at    first    anticipated. 

Iron  Carbonates 

J'lie  Opazatika  iron-bearing  liuH'stones 
crosH  that  river  about  2.')  miles  al>ove  its 
mouth,  and  form  a  dejKDsit  of  scicnttiic 
inter<*st.  and  ot  p(»sHil>Iy  oeonoinie  valuf. 
Tlie  cxiu-t  nature  of  the  body  is  dillicult 
to  under.-^tand.  owing  to  ilie  broken  and' 
generally  unsatisfactory  condition  of  the 
rocks  and  of  their  .-unall  vi-iihle  lateral 
extent.  ])ut  aijjiarently  it  is  a  bed  of 
more  or  less  feiriiginous,  niagnosian 
limestone,  appearing  on  botli  sides  of 
the  river  at  and  just  Ik'Iow  tlie  erest 
of  the  seeond  rapid  above  tlie  Break- 
neck falls. 

The  iron-bearing  roeks  are  exposed 
for  some  22.'>  yards  continuoiisly  on  tho 
east  bank  of  the  stream,  an<l  ajipear  as 


several  isolated  outcrops  on  the  oppo- 
site side  for  a  somewhat  shorter  dis- 
tance. Besides  the  main  exposure  on 
the  eastern  bank  there  occurs  a  regular 
heap  of  large  pieces  of  carbonate,  which, 
are  apparently  in  place  at  a  point  some 
250  yards  south  of  the  prominent  out- 
crop, but  the  high  state  of  the  water, 
covering  much  of  the  carbonate  beneath 
water,  made  it  impossible  to  make  sure 
of  this  point.  Back  from  the  bank 
of  the  river  no  outcrops  of  solid  rock 
appear,  but  I  think  it  lies  at  no  great 
distance  beneath  the  glacial  drift.  The 
inconspicuous  exposures  on  the  western 
bank  and  the  upper,  doubtful  outcrop 
on  the  opposite  side,  are  almost  hiddenr 
by  the  large  number  of  loose  boulders, 
which  have  been  washed  from  the  over- 
lying beds  of  boulder  clay  and  hard  pan. 
Tlie  main  outcrop  of  carbonate  on  the 
eastern  shore  rises  above  the  water  as 
a  low  cliff  seven  to  eleven  feet  in  height 
depending  on  the  level  of  the  river.  The 
carbonates  are  here  overlain  by  a  ru.sty 
layer  of  the  T)roducts  of  their  own  dis- 
integration. 

J-.ithologically  these  iron-bearing  rocks 
of   the   Opazatika    iron     i-auge     consii^t 
ot        poorly       ferruginous        nmgnei^iau 
limestone,    of    richly     ferruginous  lime- 
stone,    and     of     silicious     limonite     or 
(Jothite.     Tiie     fresher       specimens     of 
limestone     are       ligiht     yellowish     pink 
in    color,     but     most    of     the     outferojj 
by  the  oxidization  of  the  iron  carbonate 
always  contained  with  the  other  carbo- 
nates,  is  colored  a  deep  oclire  or  dark 
red.     In  texture  the  rock  is,  as  a  rule, 
soft,   dense  and  fine-grained,  containing 
numerous  geodes  of  quartz  crystal   and 
veinlets    of    specular    hematite.        It    is 
sometimes   botryoidal   and    even    stalag- 
mitic. 

Under    the   microscope    a    fairly   fresh 
specimen    of    ferniginous      limestone    ia 
seen  to  consist  of  a  mosaic  of  gi*ains  of 
carl)onate  more  or  less  oxidized  with  the 
formation  of  Jiydrous   iron    oxides,   and 
containing    a    few    areas    of    chalcedonic 
silica.     J  he    amount    of    iron    carbonate 
e<nl<iined     in     the     limestone     is     vari- 
able  from   jdaee  to   place,  but   it   some- 
times contains  so  much  of  this  material 
that  it  might  almost" be  .spoken   of  as  a 
somewhat    o.\idize<l    siderite.      Again,    in 
places    the   roek   has  been   greatly   silici- 
fied,    by   tin-   diss<dution    of   the    calcium 
and  magnesium  carbonate,  by  the  action 
of  waters  e(mtaining  carbon  dioxide,  and 
^vlth    ilM.    deposition    of   ^il^-a    in    their 
jdaee.     Tts   iron  carbonate  has  been   en- 
tirely   oxi<lizt^l    to    hydrous    iron    oxide, 
and  has  Ik-mi  added  to  by  the  infiltration 
of  further  iron  oxide  formed  by  the  oxi- 
dation of  superior  iron  carbonate  in  fer- 
niginous   limestone,     now     entirelv     re- 
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moved  by  the  glacial  erosion  and  by 
other  means.  These  enriched  masses  oc- 
cur at  intervals  throughout  the  beds, 
but  apparently  are  more  frequent  to- 
wards the  centre  of  the  deposit  and  at 
lower  horizons.  It  was  observed 
that  the  caiibonates  immediateily  over- 
lying the  inferior  gneiss  were 
richly  ferruginous.  At  the  outcrop 
the  iron-bearing  rocks  are  never  suffi- 
ciently rich  to  be  termed  iron  ore,  but 
workable  bodies  of  this  valuable  ma- 
terial may  exist  at  short  distances  in 
the  interior  or  beneath  the  surface 
along  the  river.  The  following  an- 
alyses represent  chemically  the  char- 
acter of  the  Opazatika  iron-bearing 
rocks. 


tainly     not     less    than     that     of    the 
stream     at     the      point     (about      75 
yards),  and  that  a  minimum  thickness 
may  be  set  at  fifteen  feet  ana  is  pos- 
sibly greater,  it  will    appear  to  be      ^ 
fair-sized  bed  and  one  in  which  wor Vi- 
able bodies  of  iron  ore  may  possibly   t*® 
found.    As  the  carbonate  contained     xmo 
magnetite,  we  could  not  trace  its  c(^'»^ 
tinuation  towards  the    interior     of  tt*^* 
coimtry  by  the  usual  methods  of  mm^J^ 
netic  surveying. 

L'monite  on  Mattas:ami 

On  the  Mattagami     River,  about 
miles  above  its  junction  with  the 
sanabie,  and  some  16  or  18  miles  bcl 


Silicious  hydrous  hematite 6.40 
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The  carbonates  apparently  lie  in  hori- 
zontal attitude,  though  as  no  decided 
bedding  planes  were  observed,  this  sep- 
aration of  the  rock  may  be  cleavage. 
The  rock  is  so  much  shattered  that  a 
sliglit  blow  of  the  hammer  causes  a 
large  piece  to  break  into  small  angular 
bits,  and  at  points  along  the  bank  these 
fragments  are  simply  hold  in  place  by 
a  thick  paste  of  red  hydrous  iron 
oxide.  As  the  bottom  of  the  carbonate 
beds  is  not  eicposed,  it  is  impossible  to 
estimate  the  thickness,  but  ■  this  would 
not  seem  to  be  considerable  because  at 
several  points  small  fragments  of  a 
coarse  pegmatite  were  found  enclosed 
in  the  ferruginous  material. 

Apparently  the  carbonates  have  re- 
sulted from  the  direct  precipitation 
from  a  sea  water  rich  in  iron  magnesia 
and  lime  on  the  surface  of  the  up- 
turned gneissic  beds  cut  by  dikes  of 
pegmatite.  The  feldspars  of  these 
underlying  crystallines  have  been  in 
part  replaced  metasomatically,  leaving 
remnants  unattacked  towards  the  bot- 
tom of  the  deposit. 

No  fossils  are  found  within  the  beds, 
and  their  age  is  in  consequence  ii  mat- 
ter of  conjecture,  but  from  their  litho- 
logical  resemblance  to  the  iron-bearing 
calcareous,  magnesian  rocks  of  the 
Mcsabi  range  on  lake  Superior  they 
have  tentatively  been  classed  as  Hur- 
onian,  though  aa  a  matter  of  fact  they 
may  be  more  correctly  correlated  with 
the  ferruginous  carbonates  of  the  De- 
vonian of  the  coastal  plain. 

It  is  rather  difficult  to  estimate  the 
extent  of  the  iron-bearing  rocks,  but  if 
we  realize  that  it  is  at  least  2.50 
yards  long  and  probably  500  alon 
the     river,     that     its     width     Is     cer 


or 
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the  foot  of  the  Long  portage  and  just 
north  of  the  Grand  rapid,  there  occurs 
a  large  deposit  of  limonite.  The  mass 
of  ore  appears  on  both  sides  of  the 
river,  which  has  here  a  width  of  about 
400  yards,  and  in  low  water  it  can  be 
seen  in  the  bed  of  the  stream.  'j.ae  de- 
posit was  discovered  by  Dr.  Robert 
Bell,  and  described  briefly  by  him  in 
the  reports  of  the  Canadian  Geological 
Survey  (6). 

Tlie  largest  exposure  of  ore  is  on  the 
northern  side  of  the  river,  where  it  ap- 
pears at  frequent  intervals  along 
the         bank         for  1,166  feet, 

while  on  the  opposite  bank 
it  outcrops  almost  continuously  for  327 
feet.  The  greatest  observed  thicknesi( 
is  shown  on  the  southern  bank,  where 
it  ascends  at  least  15  feet  and  perhaps 
19  feet  above  the  level  of  the  river,  de- 
pending on  whether  the  overlying  four 
feet  of  loose  limonits  is  or  is  not  in. 
place.  The  greatest  width  of  any  single 
outcrop  is  seen  on  the  northern  bank^ 
where  a  45-foot  surface  of  ore  is  ex- 
posed. The  limondte  oocurs  at  the  base 
of  cliffs  of  limestone  lying  almost 
.horizontally  30  to  40  feet  high 
overlain  by  fine-grained  boulder  clays 
and  silt.  Its  continuation  toward 
the  interior  is  hidden  by  these 
overlying  rocks,  and  its  appearance  at 
the  foot  of  the  cliffs  often  obscured  by 
the   talus  resulting  therefrom. 

All  the  limestone  overlying  the  ore 
contains  iron  carbonate;  the  lower  part, 
or  that  in  close  proximity  to  the  ore, 
being  often  decidedly  ferruginous.  The 
mass    of   the   ore   has  resulted   in   part 

^0)  Rep.  Can.  Geo.  Survey,  1875,  page 
321. 
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from  the  direct  oxidation  of  the  sideritQ 
in  this  iron-bearing  limestone  and  ii^ 
part  by  the  replacement  of  calcareous 
and  other  impurities  contained  within 
the  iron  carbonate  of  the  limestone  by 
hydrous  iron  oxide,  deposited  either  as 
siderite  and  subsequently  oxidized,  or 
directly  as  hydrous  iron  oxide  in  cavitieii*. 
This  ferruginous  material  is  brought  in 
solution  as  carbonate  by  waters  contain- 
ing carbon  dioxide,  and  is  doubtless 
leached  from  the  wide  area  of  siderite- 
bearing  limestone  above  the  ore  stra- 
tum. 

The  other  smaller  part  of  the 
deposat  has  been  formal  in  a  sliglit- 
iy  ditterent  way — name»ly,  by  the 
direct  deiposition  of  hydrous  iron 
i»xide  in  tlie  cavities  in  the  loo->e 
talus  of  limestone  and  boulder  clay 
at  the  foot  of  the  cliff.  Doubtless  this 
has  also  been  in  part  a  process  of  re- 
phicement  of  the  iron-bearing  lime- 
stones and  other  soluble  rocks  contained 
in  the  debris  by  hydrous  iron  oxide.  This 
enrichment  is  still  proceeding  by  the  ox- 
idization at  the  surface  of  tlie  waters  of 


iron-bearing  limestone  is  approximately 
C-orniferous  (Devonian),  and  the  ore  is 
hence  of  later  date  than  that  epoch. 
^k>me  of  it  is  undoubtedly  post-glacial, 
as  seen  by  the  glaoial  material  v.-hich  it 
•contains,  and  a  small  portion  is  certain- 
Iv  modern. 

In  texture  the  ore  is  sometimes  soft 
and  spongy,  often  botryoidal    and    reni- 
form,  again  dense,  hard,  and  resembling 
hematite.       In  color  it  is  rusty  yellow, 
brownish,  purplish,  or  even  bluish-black. 
Liithologicaliy,   for    the   most    part,   the 
ore  is  an    exceedingly    pure     and    high- 
grade  limonite  or   brown   hematite,  ex- 
cellent Iv  suited  for  the  manufacture  of 
Steel  and  commercially  fit  for  any  use 
to  which  the  best  of  iron  ores  are  adapt- 
ed.    ITie  following  are  the  results  of  the 
analyses   of   several   specimens    and   en- 
closing rock  : — 

(1)  Of  the  limestones  containing  very 
little   iron. 

(2)  Of   the   more   richly   ferruginous 
limestone. 

(3)  Of  the  breccia  ore. 

(4)  Of  the  pure  ore. 
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the  nuunTous  chalybeate  springs  which 
How  from  beneath  the  limestone  and  en- 
ter the  river  at  this  point.  Much  of  the 
ovH  along  the  river  bank  on  both  sides  is 
not  a  solid  limonite,  but  is  more  cor- 
rectly a  very  rich  limonite  breccia  or 
conglomerate  containing  unreplaced  bits 
of  linu'Htono  and  pebbles  of  quartz  and 
other  rocks  as  well  as  small  masses  of 
clay.  The  ui)ward  limit  of  the  ore  is  ex- 
ceedingly irregular;  sometimes  rich  limo- 
nite is  seen  stan<ling  -in  vertical  contact 
with  limestone  which  contains  little  or 
no  iron  carbonate,  or  again  there  is  a 
more  gradual  transition  from  limonite 
through  partly  oxidized"  carlxjuaU's,  to 
limestone  quite  unchanged.  In  general 
there  is  a  tendency  towards  greater  on- 
riehmont  along  the  jointing  planer. 

The  Mattagami  river  at  the  point 
where  the  ore  body  apjiears  runs  ai)par- 
ently  in  a  very  shallow  syncline  towards 
the  centre  of  which  the  beds  have  a 
slight  dip  from  either  side.  The  middle 
of  the  trough  was  doubtless  a  locus  of 
extensive  deposition  of  ore  previous  to 
its  being  the  bed  of  the  river.  The  age 
of  the  ore  Ls  somewhat  uncertain.     The 


In  the  mass  of  the  ore  there  is  a  con- 
siderable amount  of  unoxidized  carlion- 
ate,  as  well  as  other  impurities  in  the 
breccia  ore.  At  a  favorable  point  on 
the  south  shore  a  shot  was  fired  in  the 
limonite,  and  a  fragment  over  three  feet 
deep  blown  away.  Little  or  no  deter- 
ioration in  its  quality  could  be  observed 
at  this  'depth.  On  the  north  side  the 
ore,  covered  bv  a  talus  of  Ibnestone 
fragnu'nts  and  boulder  clay,  is  at  the 
surface  cut  ofl'  to  the  west  by  a  high 
elitr  of  limestone  and  to  the  east  it  dis- 
appears beneath  the  debris.  On  the 
south  si<le  the  ore  is  lost  both  to  the 
east  and  west  beneath  the  loose  talus 
material.  The  remarkably  abrupt  con- 
tact of  the  ore  body  with  the  sideritic 
limestone  to  the  west  on  the  north  side, 
has  led  me  to  the  conclusion  that  by 
far  the  greatest  part  of  the  ore  has  been 
brought  by  circulating  waters,  and  is 
not  so  much  due  to  the  direct  oxida- 
tion  of   the  carbonate  in  situ. 

When  it  is  remembered  that  most  of 
the  ore  is  of  high  grade,  'that  the 
area  exposed  is  large,  that  the  ac- 
tual  ore   body   may   prove   to  be   much 
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larger  when  the  OYerlying  mantle  of 
drift  has  been  removed,  and  that  finally, 
it  exists  in  an  easily  workable  position, 
the  value  of  the  deposit  will  be  readily 
appreciated. 

Mr.  Borron  mentions (7)  a  deposit  of 
limonite  similar  to  that  of  the  Grand 
rapid  as  appearing  on  the  Oba  river, 
and  is  of  the  opinion  that  there  are 
many  similar  ore  bodies  within  the 
Moose  Basin.  The  limestones  outcrop- 
ping on  the  Wabiskagami  river  just  be- 
low the  Pre-Cambrian  boundary,  were  in 
places  observed  by  the  writer  to  be  so 
ferruginous  as  almost  to  deserve  the 
name  of  impure  iron  ore.  CJhalybeato 
springs  are  frequently  seen  throughout 
the  entire  coastal  plain  along  the  var- 
ious rivers  from  the  Albany  to  the  Har- 
ricanaw,  and  may  show  the  wide  ex- 
tension of  this  iron-bearing  horizon  of 
limestone. 

Gypsum  oa  the  Moose 

On  the  Moose  river,  starting  about 
twelve  miles  below  the  mouth  of  the 
Mattagami  river,  are  the  gypsum  beds 
known  to  the  natives  of  the  country  as 
the  "white  rocks."  These  were  briefly 
described  by  Dr.  Bell  in  the  publications 
of  the  Canfwiian  Geological  Survey  (8), 
and  were  afterwards  mentioned  by  Mr. 
Borron  (9). 

The  beds  are  found  on  both  sides  of 
the  river,  although  they  are  not  seen  on 
the  numerous  large  islands  of  mid- 
stream. There  are  two  separate  groups 
of  gypsum  beds.  The  upper  extends 
along  the  northwest  side  of  the  river  for 
two  miles  and  a  half,  and  alonp  the  op- 
posite side  for  about  two  miles  and 
three-quarters,  while  the  lower  is  as  far 
as  known,  limited  to  the  southeast  side 
where  it  starts  some  three  or  four  miles 
below  the  foot  of  the  upper  bed  and 
continues  for  about  one  mile. 

Xhe  gypsum  beds  of  the  Moose  are  an 
important  part  of  the  topography  of 
the  Moose  Basin,  and  appear  as  a  series 
of  low  cliffs  facing  the  river  front.  The 
thickest  and  purest  beds  are  shown  by 
the  upper  exposures  on  the  norlhwest 
side.  The  beds  are  overlain  by  lime- 
stone bearing  crinoidal  fossils,  although 
it  only  apears  at  the  end  of  the  beds 
and  in  the  shallow  aynclines  shown  on 
the  cliff  face.  The  truncated  anticlinal 
folds  of  gypsum,  with  the  limestone  in 
the  flat-lying  synclinals,  are  overlaid  by 
a  varying  thickness  of  a  breccia  of  gyp- 
sum, Hmestone  and  clay.  Above  this 
beda  of  boulder    clay    and     clay     marl, 

(i)  Report  on  the  Basin  of  the  Moose 
River,    p.    72. 

(8)  Rep.  Oeo.   Sur.  Can.,  1875.  page  321. 

(9)  Report  on  Ba.«iln  of  Moose  River,  p. 
61. 


which  are  sometimes  gypsiferous,  fill  ^ 
the  inequalities  and  produce  a  bank    ^ 
even  crest  line.  The  breccia  overlyin:^  'Dm 
gypsum  and  limestone  vanes    consider- 
ably in  character.    Above  the  gypsuzx^  it 
is  practically  all  a  gypsimi  breccia,  w&iHe 
above  the  limestone  it  is  wanting,  osc  it 
mixed  with    limestone     and     decid^s^dly 
thinner;  its  place  being  taken  by  gla<«crial 
or  more  recent  materiaL 

Approaching  the  gypsum  bed  from       uie 
southwest  along  the  river,  limeaton^^  ii 
exposed  about  one-quarter  of    a     isnile 
above  the  gypsum  for  150  yaixis,  and  it 
is  evident  from  the  disturbed   and       </^ 
formed  character  of  the  outcrop  that   th$ 
gypsum,  which  is  the  cause  of  tne  loci/ 
warping,  underlies  it  at  no    great    dis- 
tance.   A  talus  of  shattered  limestone 
continues  from  the  limestone  in  situ  to 
the  first  apearance  of  the  gypsum.    This 
limestone  is  a  dense,  fine-grained,  light- 
grayish  rock,  evidently  containing  con- 
siderable iron  carbonate,  which  oxidizing 
in  places  gives  the  limestone  locally  the 
rusty  appearance  of  an  iron  ore.      En- 
crustations of  iron  pyrites    and    geodet 
vrith  scalenohedrons  of  calcite  also  oc- 
cur.   Springs  of  clear  water  and  others 
vrith  ferrous  carbonate,  which  oxidizes  at 
the  surface,  enter  the  river  at  this  point. 

From  its  first  apearance  to  the  point 
at  which  it  finally  disappears  below  the 
overlying  limestone  the  gypsum  shows 
many  changes  in  its  thickness  above  the 
water;  sometimes  in  the  anticlines  lis- 
ing  to  a  consideraible  height,  again  in  the 
synclines  almost  or  entirely  iisappear- 
ing.  The  average  thickness  of  the  gyp- 
sum bed  is  about  10  feet,  lit  hough  it  w 
often  less,  and  has  a  maximum  ^o  16  feet 
above  the  water  level.  In  quality  it  is 
sometimes  a  grayish,  pinkish,  f^reenish, 
or  even  snow-white,  saccharoidai  gyp- 
sum; again  it  is  a  coarsely  crystalline, 
brownish,  and  whiMsh-gray  frypsum; 
often  it  is  a  laminated,  whitish  sacch^i- 
oidal  gypsum  with  stellate-shaped  spot^ 
of  brown  selenite;  and  lastly,  it  is  a 
clear,  transparent  eelenite.  Tlie  lower 
beds  are  generally  purer  than  tho  upper, 
and  there  is  a  tendency  towards  the 
more  finely  crystalline  varieties  "^ith 
depth.  The  overlying  brecoia  is  thor- 
oughly indurated,  but  its  value  is  di- 
minished, if  not  ruined,  by  the  mixture 
with  limestone,  olay,  and  other  impuri- 
ties. Selenite  is  in  this  breccia  a  var- 
iety commonly  seen. 

Extent  of  Beds 

A  description  of  the  beds  at  several 
points  along  their  course  vrill  give  some 
idea  of  their  general  character.  Mea- 
surements are  made  from  the  first  ap- 
pearance of  p:ypsum. 

At  50  yards  the  gypsum  rises  from  the 
limestone    shingle    two    feet    baok    from 


1903 


Moose  Rxver  Baiin 


J57 


the  river  shore  to  a  height  of  eight 
feet  two  iiM9heB,and  ja  overlaid  by  15  1-2 
feet  of  many-pebbled  boulder  clay  con- 
taining numerouB  large  pieces  of  gyp- 
sum just  above  the  solid  materiaL  In 
quality  the  gypsum  is  chiefly  grayish, 
saccharoidal  gypsum  with  some  selenite. 
From  165  to  275  yards,  banks  of  mixed 
grayish  and  brownish  finely  crystalline 
gypaum  rise  eleven  feet  above  the  water, 
and  disappear  beneath  the  sands  and 
boulders  of  the  river  bottom  at  two  feet 
below  the  water. 

At  500  yards,  nine  feet  three  inches 

of  saccharoidal  brownish    gypsum     rise 

from  the  water's  edge,  and  are  overlaid 

by  twelve  feet  four  inches  of  rotighly 

stratified  drsb  and  lighter-colored  sandy 

marL 

From  600  to  075  yards  no  outcrops  of 
gypsum  occur,  and  the  trough  is  filled 
by  interglacial  lignitic  clay,  from  which 
issue  springs  of  (Urty  water  coated  with 
aome  oily  material,  which  smells  not  im- 
like  petroleum. 

At  075  yards  limestone  with  a  decided 
sbarp  tilt  up-stream  appears,  and  just 
l^eyond  the  gypsum  again  outcrops. 

At  1,000  yards  whitish  saccharoidal 
^^ypsum  with  some  rusty  crystalline  sel- 
enite rises  ten  feet  four  inches  above 
the  water,  and  is  overlaid  by  two  feet 
oi  gypsum  breccia,  above  which  are  de- 
posited twelve  feet  six  inches  of  lime- 
stone bearing  iboulder  clays  and  clay 
irL 


At  1,100  yards  to  r,225  yards  gypsum 

is  absent,  but  a  syncline  of  drab-colored, 

much  broken  porous  limestone  appears, 

in  .which  trough  the    lignitic    measures 

again  show  up. 

At  2,095  yards  ten  feet  of  beautiful 
white  gypsum  rise  from  the  water,  over- 
laid by  six  feet  of  brecciated  gypsum, 
above  which  is  13  feet  of  boulder  clay 
and  marl  clay,  sufficiently  indurated  to 
stand  alone.  The  gypsum  retains  ihis 
great  thickness  for  almost  1,000  yar'ls. 

At  3,050  yards  fifteen  feet  of  fine 
whitish,  saccharoidal  gypsum  is  over- 
laid by  fifteen  feet  of  clay  marl.  From 
this  point  on  the  quality  of  the  gypsum 
deteriorates,  and  the  thickness  ^of  the 
brecciated  upper  portion  of  limestone 
and  gypsum  increase  relatively  to  the 
purer  lower  portion. 

The  cliffs  of  gypsum  presented 
to  the  water  front  are  often 
bizarre  and  grotesque;  sometimos 
appearing  as  a  series  of  snow- 
white  cc^umns  divided  by  deep  caves 
and  caverns ;  again  shelving  gradual- 
ly in  a  series  of  overlapping  con- 
ciioidal  sheets  from  the  base  of  the 
overlying  marl  to  the  river  edge. 
The  interior  of  the  country  is 
pitted  in  all  directions  with  deep,  steep- 
edged  holes,  sometimes    round    like    a 


cliimney,  sometimes  oval  shaped,  separ- 
ated by  low,  rounded  hillocks  or  by  flat, 
abruptly-rising  mounds.  The  holes  are 
due  to  the  sagging  of  the  overlying  beds 
of  drift  into  spaces  produced  by  the 
dissolution  of  the  underlying  gypsum, 
since  the  deposition  of  the  dr&t  and 
the  hillocks  indicate  partly  the  reten- 
tion of  the  original  position  held  by  the 
bed,  and  partly  perhaps  further  swelling 
of  the  gypsum,  due  to  greater  hydra- 
tion. 

There  can  be  no  doubt  that  the  gyp- 
sum bed  has  resulted  from  the  hydration 
of  anhydrite.  Ample  evidence  of  this 
fact  is  shown  in  the  corrugated,  distort- 
ed, and  deformed  nature  of  the  limestone 
tx-ds  which  overlie  the  gypsum,  as  com- 
pared with  the  slight  oepartures  from 
horizon  ball  ty  everywhere  throughout  the 
Palaeozoic  basin  of  James  Bay,  save 
where  gypsum  is  found. 

The  character  of  the   upper    gypsum 
beds  on  the  southeast  side  iocs  not  dif- 
fer materially  from  that  of  the  opposite 
side,  though  in  general  the   quality    is 
not  90  good,  and  the  amount  of  brec- 
ciated gypsum  predominates   over     the 
unbroken  material.    The  beds  appear  al- 
most continually  along  the   river,    and 
like  those  of    the    other    side    of    the 
stream  are  overlaid    by    broken    lime- 
stone   and    gypsum,    and    by    a    vary- 
ing    thickness    ef    boulder    clay    and 
marl.      The    cliffs    are    more    cavernous 
and     indented     than     on     (the     north- 
west   side.      The    general    topography 
away  from    the    bank    resembles    that 
on    the    opposite    side.      Tlie    gypsum 
beds,  though  generally    massive,    show 
at  several  points  on  this  side,  the  anti- 
clinal swelling  of  the  upper  beds  espec- 
ially, and  the  consequent  fracturing  of 
the  overlying  limestone. 

The  best  part  of  the  gypsum  bed  is 
from  1,400  to  2,100  yards  from  the 
southwest  end  of  the  outcrop,  where  ten 
to  twelve  feet  of  whitish,  saccharoidal 
gypsum  rises  from  the  water,  and  is  cov- 
ered by  tJiree  to  six  feet  of  clay,  mixed 
limestone  and  gypsum  breccia,  and  by 
six  to  ten  feet  of  boulder  clay  and 
■marJy  clay. 

The  lower  gypsum  beds  on  the  south- 
east side  are  composed  almost  entirely 
of  grayish  crystalline  gypsum  with  spots 
of  brownish  selenite,  which  apparently 
contain  considerable  impurity.  They 
are  not  so  remarkably  caverned  and  pil- 
lared as  the  upper  cliffs,  and  occur  us- 
ually as  sloping  banks  a  few  feet  back 
from  the  summer  water  level.  The 
maximum  thickness  is  about  thirteen 
feet,  which  is  attained  towards  the 
southern  part  of  the  exposure  from 
which  it  thins  and  wedges  out  towards 
the  north. 
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Gypsum  Mountain 

In  the  midst  of  an  immense  wet, 
swampy  muskeg,  with  only  a  scant 
growth  of  stunted  spruce  and  tamarac, 
a  mo»t  remarkable  feature  is  Gypsum 
mountain,  with  its  high  land  wooded' 
with  a  large  and  healthy  growth  of 
]iankj»ian  pine,  spruce,  poplar  and  birch. 
A  mountain  in  the  true  physiographical 
sen>?e  (iypsum  mountain  is  not,  an  it 
stands  only  a  few  feet  above  the  mus- 
keg; but  in  contrast  to  the  low,  almost 
interminable  muskeg  around  it,  it  stands 
out  with  a  relief  almost  deserving  that 
title. 

Approaching  the  mountain  from  the 
south,  along  the  Algoma-Xipissing  boun- 
dary line,  the  gypsum  first  becomes  ap- 
parent some  l,:J2i)  yards  south  of  Mile 
Post  276  as  a  low  gentle  rise  from  the 
musk  eg,  and  soon  the  surface  shows  the 
same  hummocky,  uneven  character  as 
observed  in  the  interior  near  the  Moose 
river  beds.  The  width  of  the  bed  along 
the  line  is  some  2,300  yards.  At  right 
angles  to  the  line  westward  the  beds 
extend  about  350  yards,  when  dipping 
below  the  muskeg  they  disappear  from 
view,  but  the  high,  aspen-covered  land 
farther  to  the  west  may  indicate  their 
continuation.  East -southeast  from  the 
line  the  gypsum  beds  were  traced  three- 
quarters  of  a  mile,  where  thoy  showed 
no  sign  of  giving  out;  in  fact,  had  in- 
creased in  thickness,  and  it  is  very  prob- 
able that  they  extend  brokenly,  if  not 
continuously,  in  a  general  southeaster- 
ly direction  across  the  head  waters  of 
the  French  river,  where  gypsum  was 
seen   by  ])r.   Parks   in   1898.  " 

The  surface  of  the  land  within  the 
limits  of  the  gj'psum  is  exceedingly 
rougli  and  uneven,  and  the  topography 
is  often  strange  and  fantastic.  The 
rugosity  increases  towards  the  middle, 
where  tlie  deep  holos  and  intervening 
elevations  i)rcsent  a  labyrinth  of  won- 
derful natural  brid;;e>«,  snow-white  pil- 
lar?»,  majestic  rolunins  and  deep  narrow 
caverns.  Here  and  there  the  larger 
holes  are  basins  filled  with  water  of 
sparklinir  transpari-ney  from  which 
tiireads  of  water  tlow  to  feed  a  fairly 
larjre  creek  that  winds  throu«rh  a  maze 
of  caves  and  tunnels  to  the  east  of  the 
Iioundarv  line.  Thesi'  clear- watered  na- 
tural  reservoirs,  with  tlieir  surrouridin;» 
cliffs  and  floors  of  shining  white  gypsum 
and  with  the  high  Banksian  pines  above., 
reflected  in  the  marvellously  clear  water, 
give  a  scene  of  exquisite  beauty.  The 
ponds  are  often  twenty  to  thirty  feet 
in  depth,  and  are  at  most  twenty-five 
or  thirty  yards  across.  It  is  probable 
that  limestone  overlies  the  gj-p^uni  of 
(gypsum  mountain,  as  it  does  on  the 
Moose    river,     but   it    was    not   seen    in 


-    place,   although     many     large     anguUr 
fragments      were    observed.       Gypsum 
mountain  was  poeadbfly  a   shoal  during 
the  deposition  of  the  Post  Glacial  seg- 
ments   of    the    Moose    Basin.       At    it« 
highest  point  are  numerous  large  bould- 
ers, w4th  sand  containing  Pleistocene  s^ 
shells. 

TJie  gypsum  of  Gypsum  mountain  i^ 
for  the  most  part  of  excellent  quality. 
It  is  more  uniform  in  texture  than  that 
of  the  Moose  river,  and  consists  alnicwt 
entirely  of   whitish   saccharoidal,  80i«©- 
times  slightlv  grayish  rusty   crystalline 
gj'psum.       The   thickness  of  the  bed    w 
probably     great.       Cliflfs      twenty   feot 
high  were  frequenty  seen,  and  the  doirn- 
ward  extension  of  the  bed  may  greatly 
increase    this    thickness.        The    genera-^ 
attitude  of  the  beds  is  horizontal,  bu^ 
their  mode  of  formation  has  corrugatec^ 
them   into   innumerable  small  anticline^ 
and  synclines. 

Other  Gypsum  Deposits 

Unfortunately  we  were  unable  this 
summer  to  visit  the  gypsum  of  the 
French  river,  and  I  can  here  only  repeat 
without  further  elaboration,  the  result 
of  Dr.  Parks'  brief  investigation  in  1898. 
The  beds  are  situated  at  the  junction  of 
the  Kawukekamastuk  and  Wakwayow- 
kastik  rivers,  at  about  eight  miles  south- 
east of  Gj7>siun  mountain,  and  in  the 
direct  line  of  the  continuation  of  those 
beds.  The  exposure  rises  from  twelve 
to  fifteen  feet  above  the  water,  and  ap- 
pears along  the  river  for  approximately 
twenty  chains.  In  quality  it  consists 
of  both  grayish  and  whitish  crystalline 
gypsum,  much  intermixed  with  streaks 
of  pure  selenite.  The  bed  is  very  prob- 
ably a  continuation  of  that  of  Gypsum 
mountain. 

A  deposit  of  gypsum  appears  on  the 
Harricanaw  river  on  the  western  side 
of  and  near  the  head  of  Gordon  island. 
The  deposit  is  only  of  interest  scienti- 
fically, as  it  Is  too  small  to  be  of  any 
economic  value.  Overlying  a  horizon- 
tal limestone,  sometimes  exceedingly 
porous,  and  dark  in  color,  again  more 
compact  and  lighter  in  color,  is  a  bed 
of  hard,  dark  crimson  clay.  Within 
til  is  clay  are  small  patches  of  beauti- 
ful red  crystalline  selenite,  and  in  the 
lower  part  of  the  stratum,  just  above 
the  limestone,  are  a  number  of  small 
layers  of  satin-spar  gypsum,  none  of 
which  exceed  four  inches  in  thickness. 
The  hard  red  clay  extends  along  the 
river  for  about  half  a  mile,  and  has  a 
maximum  thiekness  of  perhaps  ten  feet. 
Reddisli  clay,  similar  to  that  in  which 
the  gy])sum  occurs,  is  also  exposed  op- 
posite the  foot  of  Gordon  island,  on  the 
mainland. 
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Following  are  anal^'^es  of  two  fMunples 
of  gypsum,  made  by  Mr.  A.  G.  Burrows, 
I'rovincial  Asaayer,  Belleville.  Tliey  are 
from  the  ufxper  beds  of  the  Moose  river, 
and  represent  respectively  the  pure 
white  saccharoidal  gypsum,  and  the  light 
brownish    crystalline   variety. 


Constituent. 


.Sample   Sample 
I  No.  1.     No.  '2. 


l^ater !    21.35 

Silica I  None. 

ferric  oxide  and  Alumina  '  Trace. 

XJme  32.80 

"Bfa^nesia .70 

Sulphuric  acid,  SO, 44.98 


21.01 
Trace. 
Trace. 

32.90 
None. 

45. 9H 


Shales  and  Qays 

Dr.  Robert  Bell  remarks  in  the  Report 
of  the  Cjreological  Survey  of  Canada  for 
1877-7S  .  '  On  the  Abitibi  River,  which 
.was  explored  by  one  of  my  assistants 
in  connection  with  the  work  of  the 
season,  bituminous  limestones  and  car- 
bonaceous .shales  were  found,  belonging 
to  the  Devonian  formation,  and  which 
have  a  strong  resemblance  to  the  pe- 
troleum-bearing strata  of  the  same 
age  in  the  Athabas<ai-Mackenzie  valley. 
These  rocks  occur  all  along  the  Abitibi 
between  twenty-nine  and  thirty-nine 
niile!<  from  its  moiith,  and  in  one  place 
the  limestone  contains  a  little  free 
petroleum." 

While  in  the  Moose  River  Basin  this 
summer  these  carbonaceous  shales, 
spoken  of  by  Dr.  Bell,  were  investi- 
gated by  l>r.  Parks  and  myself,  but 
we  were  unable  to  find  anything  in- 
dicative of  petroleum.  There  is  a 
faint  odor  resembling  that  of  petro- 
leum on  breaking  a  fresh  piece  of 
shaiO.  and  a  rather  frequent  appear- 
ance of  a  "bluish-red  scum  on  the  sur- 
face of  standing  pools,  which  is  com- 
monly supposed  to  be  due  to  petroleum, 
but  which  is  much  more  probably  due 
to  the  oxidation  of  iron  pyrites,  the 
odor  being  that  of  sulphurous  acid, 
nnd  the  scum  hydrous  iron  oxide. 

'Jliu  shales  are  however  interesting 
in  that  they  are  the  Devonian  equiva- 
leulo  of  the  carbonaceous  clays  of  the 
inlter-glacial  period.  They  consist  of 
?oft,  dark-gray,  often  rusty  and  some- 
tiroes  carbonaceous  shales,  interstrati- 
lied  with  light  gray  green  shales,  also 
occasionallv  rust  v. 

In  general  the  rocks  show  both 
cleavage  and  bedding,  which  are 
usually  parallel,  and  dip  at  low 
angles  to  the  horizon  ;  but  in  .some 
places  there  are  pronounce<l  local 
variation.H  from  iiorizontality,  and 
the  shales  at  times  are  much  deform- 


ed and  shattered.  These  more  mark- 
ed irregularities  are  often  apparently 
due  to  ice  pressure  during  the 
Glacial  age.  The  shales,  fine  in 
grain  and  remarkably  uniform  in 
texture,  show  main  joints  running  in 
a  southeasterly  direction,  besides  irre- 
gular, circular  and  conchoidal  joint- 
ing. The  shales  in  weathering  break 
down,  and  form  soft,  plastic  dark  and 
light-gray  clays,  whidi  are  indistin;:- 
uishable   from  those  of  glacial   origin. 

They  first  appear  on  the  shore  of 
the  Abitibi  at  the  foot  of  the  Long 
rapid,  and  outcrop  at  frequent  inter- 
vats  for  about  four  miles.  The  most 
prominent  exposure  is  that  which  ap- 
pears on  the  eastern  shore,  just  above 
the  head  of  Plum  Pudding  is^land,  and 
which  c6nftinues  along  the  river  as  a 
series  of  high  cliff. s  for  rather  over 
half  a  mile.  These  have  a  maximum 
height  of  thirty-seven  feet,  of  which 
the  lower  twelve  feet  above  the  water 
are  composed  of  soft  grayish  shales 
with  lenticular,  orbicular,  calcareous 
concretions,  and  the  upper  twenty-five 
feet  are  of  black  and  rustv  carbonaee- 
ous  shales.  The  beds  dip  up  stream 
and  inland  at  an  angle  of  twenty-five 
degrees.  The  river  at  this  point 
probably  runs  on  the  eroded  crest  of 
a  low  anticline. 

The  great  clay  banks  which  appear 
so  prominently  in  the  coastal  plain  re- 
gion may  contain  numerous  deposits  of 
clay  suitable  for  making  fire  bricks, 
pottery  and .  possibly  even  china. 
Doubtless,  also,  the  sands  with  which 
they  occur  may  be  of  economic  value 
in   the  manufacture   of  glass. 

'Ihe  chief  requisite  for  a  fire  clay 
is,  1  believe,  that  it  should  contain  as 
small  an  amount  of  fusible  material  as 
possible — the  less  the  better,  and  four 
per   cent,  is   about   the     limit. 

Beneath  the  lignite  on  the  Abitibi, 
Soweska  and  elsewhere  occurs  a  beau- 
tiful, fine  plastic  clay,  generally  light 
gray-green  in  color,  but  soancrtimes 
stained  dark  brown,  or  almo.st  black, 
by  carbonaceous  material.  These  clays 
are  uniform  in  texture,  paint-like  in 
appearance,  and  are  free  apparently 
from  sand  and  grit.  They  occur 
widely  spread,  but  are  best  shown  at 
the  deposit  of  lignite  on  the  Black- 
.smith  Kapids  (lOK  1  had  thought  that 
these  clays  might  be  used  for  fire  clay, 
if  not  for  pottery,  but  apparently  they 
contain  too  much  fusible  material  for 
the  former,  and  are  in  reality  better 
suited  for  the  latter  purpose.  Pot- 
ter's clav  is  a  fusible  varietv,  usually 
containinsj  gome  oxide  of  iron  and  car- 
bonate of  lime;   the     latter  ingredients 

(10)  See  Borron's  Report  on  the  Basin 
of   tlie   Moo.se   River.    ISOO.    d.   72. 
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causing  it  to  effervesc€  slightly  with 
acid,  and  the  former  giving  it,  after 
burning,  a  red  or  yellow  color.  It  will 
be  interesting  to  compare  the  analyses 
of  several  clays  from  the  Moose  Basin 
with  those  used  at  large  pottery  es- 
tablishments at  various  points. 


qiiartz  sand     mixed  with     pure  wbite 
kaolin. 

The  analysis  of  clay  from  the  WalNS- 
kagami  is  that  of  a  representatire 
sample — a  mixture  really  of  the  pim 
white  clay  with  the  ocheroua  mateikl 
and  with   the  white   quartz  sand.       It 


Locality. 


Blacksmith  rapids,  Abitibi  river. 


SiOj.  iAlaO^.     FCjOa      CaO.       M|fO.  '   K^.      Na,0 


62.76 
5r>.56 


18.47 
21.87 


(11)  Stevens  Pottery.  Baldwin,  Gal  46.07  1  21.72 

(11)  UhlesPotterj'.Evansville.  Ind,  f>9.50  j  26.22 
(U)  Stoneware  clay,  Woodbridge,, 

N.J '  67.84  21.83 

(12)  Fireclay 69.33,  23.62 
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KaoUnk  Clay 

Of  the  deposits  of  clay  in  the  Moose 
Basin  none  are  more  interesting  than 
the  unstratified  beds  of  kaolinic  mater- 
ial which  it  is  believed  are  sufficiently 
pure  to  be  used  for  the  manufacture  of 
tine  china.  Mr.  Borron  describes  at 
length  a  deposit  of  kaolin,  or  china 
day  (13)  on  the  east  bank  ol  the  Misaa- 
nabie  river,  about  five  miles  below  Coai 
brook,  which  he  considers  to  be  of  great 
economic  importance.  At  the  time  of 
our  visit  we  were  imable  to  examine  the 
deposit,  owing  to  the  high  water,  but 
it  is  doubtless  a  parallel  of  an  interest- 
ing body  discovered  this  year  by  our 
party  on  the  Wabiskagami  river  eight 
miles  above  its  mouth.  The  deposit  lies 
on  the  right,  or  southern,  bank  of  the 
stream,  along  which  it  is  traceable  for 
about  four  hundred  feet,  rising  above 
the  summer  level  to  a  height  of  at  least 
ten  feet.  It  is  overlaid  by  a  talus  of 
soft  boulder  clay,  which  in  places  en- 
tirely obscures  the  underlying  material. 
The  kaolinic  clay  is  soft,  plastic,  and 
unotuous,  generally  almost  white  in  ool- 
or,  but  sometimes  stained  deep  hematite 
red  or  yellow  ochre  by  impregnation  of 
iron  oxide.  Much  of  it  is  remarkably 
free  from  sand,  but  other  parts  con- 
tain lenses  and  small  pocket- like  areas 
composed   of    grains    of     clear     glassy 


may  be  compared  with  several  kaolinie 
clays. 

It  will  be  seen  that  the  kaolinic  days 
from  the  Wabiskagami  contain  consid- 
erably more  silica  than  either  pure 
kaolin  or  the  commoner  china  clays,  but 
the  quartz  grains  are  mostly  in  large 
fragments  which  could  be  easily  remov- 
ed by  suspension  in  water,  as  is  the 
mode  of  obtaining  Cornish  clays  from 
the  disintegrated  granite,  leaving  a  re- 
markably pure  material,  save  perhaps 
for  the  large  amoimt  of  ferric  oxide. 
When  dried,  the  Wabiskagami  clay  is 
hard  and  dense,  but  is  easily  powdmd. 
The  powder  is  fine  and  white,  and  con- 
tains large  grains  of  quartz  easily  sep- 
arable  from   it. 

The  kaolinic  clay  from  the  Wabiila^ 
gami,  with  its  remarkable  freedom  Irnb 
all  impurities  save  iron  oxide,  and  wtCk 
often  even  this  ladcing,  is  undoabtedly  a 
valuable  deposit.  It  is  apparently  tte 
product  of  the  decompo^tion  of  a  graa* 
ite  containing  little  ferro-magneifaui 
mineral,  and  probably  highly  feld^tUi^ 
such  as  binary  granite  or  aplite.  TUn 
material  is  ice-transported  and  unstrati- 
fied. It  was  doubtless  deposited  either 
in  the  condition  of  rock  flour  or  more 
probably  as  large  fragments  of  disinte- 
grated rock  mixed  with  finer  ground  ma- 
terial of  the  same  rock  species. 


MatiTial. 


Wiibisknijrimii  Hay 

(lA)  Vnro  KtutVm AC,,n 

(15)  rcirnisli  Cliiuft  CI.-iv 

(15)  Mi-issiMi  Cliina 


(11)  See  16th  Annual  Report  of  V.  S. 
Gool.  Survey,  Mineral  Resources.  Non- 
Metallic  Products,  pp.  94  and  9r». 

(12)  From  Knapp's  Chemical  Techno- 
logry,    Appleton's   Cyclopedia. 


Si()3. 

AljO. 

FejOs. 

TAO. 

Tr.     : 

Alk. 

SO  a 

H,0-5-C 

4»V5 

29.5s 
39.5 

3<:..N) 

5.W 

.11 

Tr. 

.08 

11. 

1    14. 

■\i.ir. 

.:^i 

.30 

.11 
Tr. 

.51 
5.20 

, 

57  70 

1 

(13)  Borron' s      Report   on    the     Moose 
Rivor    Basin,    p.    71. 

(14)  Dana's   MIneralogry.   1902. 

(15)  Knapp's  Chemical  Technology,  Ap 
pleton's  Cyclopedia. 
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f  or  brown  coal,  may  be  des- 
a  fuel  about  half  way  in  the 
carbonization,  between  peat  on 
hand  and  bituminous  coal  on 
The  term  is  a  loose   one, 
ides  materials   of   wide   diver- 
chemical  composition,  in   tex- 
eyen  in  mode  of  occurrence. 
an  kohl"  of  ISaxony  and  Bran- 
8  so  soft  that  it  iH  dug  in  the 
h  qmdes,    and  piled  in  great 
dry,  when  it  is  said  to  form  a 
fuel.      On  the  other  hand,  the 
f  the  western  states  and  those 
a  and  Manitoba  are  generally 
solor,  comparatively  highly  car- 
ind  8o  much  consolidated  that 
i  to  be  broken  with  a  pick.  The 
f  the  Moose  Basin  are,  consid- 
ivc    recent   age,   in    a    remark- 
aneed     state  of  carbonization, 
them  may   be  compared  with 
iry  Ugnitea  of  the  Souris  val- 
itoba     and  of  Lethbridge,  Al- 
it    others     are     typical    brown 
1  resemble  the  German  mater- 

bert  Bell  was  the  first  to  ue- 
occurrence  of  lignite  in  north- 
"io  (16).  but  his  investigations 
bed  to  Goal  Brook  and  the  Mis- 
iver.  Mr.  Borron  carried  on  ex- 
I  for  lignite  in  1885,  but  also 
L  Coal  brook  on  the  Missana- 
JT,  Parks  mentions  the  occur- 
lignite  on  the  Abitibi  river  at 
kMndth  rapid  (18). 
saidy  mentioned,  the  Ugnites  of 
Ontario  are  of  Glacial  age, 
in  stratified  bedaof  clay-ahales. 
measures,  as  these  inter-Gla- 
may  be  called,  occur  extensive* 
^hout  the  whole  region.  Their 
on  has  been  given  in  the  gen- 
ussion.  They  by  no  means 
trry  beds  of  lignite,  but  in  gen- 
are  always  more  or  less  car- 
I.  It  is  noteworthy 'that  the 
at  which  the  greatest  thick- 
iter-GIacial  clays  occur  are  the 
pen  of  lignBte.  On  the  Wabis- 
for  instance,  where  the  coal 
are  well  exposed  for  miles 
i  course  of  the  stream,  prac- 
>  lignite  beds  are  visible,  al- 
lany  very  thin  seams  are  in- 
ied  with  the  hard,  very  evenly 
ays.  On  the  Xetitogami  river, 
e  the  Kiashko  river,  thick  beds 
day  shales,  very  regularly  dis- 
le  from  the  river  with  almost 
precipitance.      From  a  distance 

>.    Qeo.   Sur.    Can.    1875-77. 
?ort  on  the  Basin  of    the  Moose 
82. 
>.   Bur.  Mines,   Vol.   8,   p.   188. 

IM 


the  beds  look  as  if  composed  chiefly  of 
lignite,  but  investigation  showed  the 
.  color  was  due  not  to  thick  strata  of  thds 
material,  but  to  a  great  many  very 
thin  seams  of  a  rather  peaty  lignite  in- 
tercalated with  the  thicker  beds  of  clay 
and  arenaceous  shales.  The  Glacial 
age  of  the  coal  measures  was  determin- 
ed at  numerous  poinits  by  the  occurrence 
of  boulder  clay  containing  striated  peb- 
bles both  above  and  below  them.  It 
is  very  probable  thaM;  the  lignite  beds 
are  not  all  of  the  same  period,  and  that 
they  belong  more  correctly  to  several 
ratlier  •than  to  one  inter -Glacial  period, 
but  I  know  of  no  direct  evidence  in 
favor  of  this  hypothesi.s.  Tliere  is  a 
great  difference  in  the  state  of  carbon- 
ization of  the  beds,  but  this  is  due  ap- 
parently not  so  much  to  difference  in 
age  as  to  the  amount  Of  deformation 
which  ithe  beds  have  undergone.  When 
undisturbed  they  retain  a  <£istinct  peaty 
character,  but  where  folded  they  are 
often  highly  carbonized.  It  is  impos- 
sible to  connedt  with  each  other  the 
isolated  and  often  widely  separated  coal 
seams  of  the  inter-Glacial  coal  measures, 
in  general  there  is  a  marked  similarity 
in  their  mode  of  occurrence  and  in  the 
beds  which  overlie  and  underlie  them. 

Beds  on  tlie  Mlssanabie 

Owing  to  the  high  water  on  our  way 
down  the  Missanabie,  we  were  unable  to 
examine  the  deposit  of  lignite  on  Coal 
creek,  and  I  had  not  time  to  return  to 
it  later  in  the  season.  However,  as  the 
occurrence  had  been  carefully  studied  by 
Mr.  Borron,  and  described  by  him. (19)  I 
did  not  think  its  investigation  as  import- 
ant as  that  of  the  several  little-known 
dq>osits  occurring  elsewhere. 

A  small  deposit  of  lignite  occurs  on 
the  Missanabie  on  the  southeast  side, 
some  nineteen  miles  below  Coal  brook, 
and  about  two  miles  and  three-quarters 
above  Cedar  island.  The  seam  is  ex- 
posed in  a  steep  bank  of  till,  which 
rises  from  the  river  at  an  angle  of  sixty- 
five  degrees  for  the  first  100  feet,  and 
at  a  much  flsltter  angle  for  40  or  50 
feet  more.  The  vertical  height  of  the 
hill  is  about  75  feet  above  the  summer 
water  level.  The  bed  has  a  maximum 
thdckness  of  thirty-four  inches,  of  which 
the  upper  eighteen  inches  is  impure  and 
mixed  with  clay,  and  the  lower  sixteen 
inches  of  fair  qimlilty  and  quite  uniform 
in  texture,  bemg  made  up  chiefly  of 
slightly  carbonized  moss,  sticks  and 
rushes.  The  bed  is  traceable  for 
only  a  few  yards,  where  it  either  thins 
out  or  is  lost  in  the  heavy  talus  from 
the  bank  above.    It  is  underlain  in  des- 


(19)  Report  on  the  Bajsln  of  the  Moose 
River,  p.  66. 
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joending  order  by  one  £oot  of  stratified 
Bandy  clay,  ten  feet  of  unassorted 
sand  and  small  peAyblee,  thirty  feeit 
of  sand  merging  into  yellowish  boulder 
olay,  (Chlrteen  feet  of  sand  with  num- 
erous small  pebbles,  sixteen  inohes 
of  stratified  fine-grained  yellowish  clay, 
eeven  feet  of  mixed  sand  and  bould- 
er clay,  and  thirteen  feet  or  more 
of  a  hard  dense  clay  conglomerate,  con- 
taining numerous  quartz  grains  and  peb- 
bles. Above  the  lignite  lies  about 
thirty-five  feet  of  boulder  clay  and  blue 
clay  merging  probably  upward  into  post- 
glacial marine  strata. 

Another  small  seam  of  lignite  is 
visible  on  the  southern  bank  of  the 
river,  almost  opposite  the  mouth  of  a 
large  stream  which  enters  the  Missa- 
nabie  about  one-half  mile  below  the 
mouth  of  the  Soweska.  This  bed  is 
traceable  for  at  least  600  feet,  though  it 
is  often  obscured  by  heavy  talus  of  clay 
and  boulder  clay,  and  its  termination  to 
east  and  west  is  completely  hidden.  The 
vegetable  nature  of  this  lignite  is  very 
apparent,  and  it  may  more  correctly  be 
called  a  peat.  The  seam,  which  has 
a  maximum  thickness  of  about  throe 
feet  six  inches,  is  made  up  of  thick 
laminae  of  moss  and  sticks  divided  by 
thin  layers  of  silt.  This  is  evidently  the 
same  lignite  ibed  as  already  described  by 
Dr.  Robert  Bell,  who  gives  the  follow- 
ing section  (20) :  "Immediately  beneath 
the  lignite  is  a  layer  one  foot  thick  of 
irregularly  mingled  clay  and  spots  of 
impure  lignite.  Next  below  this  are 
fortv  feet  of  unstratified  drift,  full  of 
small  pebbles,  under  which  are  a  few 
feet  of  stratified  sand  and  gravel.  Rest- 
ing upon  the  lignite  are  five 
feet  of  hard,  lead-colored  clay 
with  seams  and  spots  of  a  yellow 
color,  and  layers  of  red  gray,  drab 
and  buflf.  Above  all,  and  forming  the 
top  of  the  bank  sixty  feet  high,  are  ten 
feet  of  hard,  drab  clay,  with  striated 
pebbles  and  small  boulders,  and  holding 
rather  large  valves  of  Saxicava  rugos«i, 
Macoma  calcarea  (Tellina  proxima),  and 
Mya  truncata." 

During  the  wet  spring  weather  on  the 
Missanabie,  streams  of  soft,  sticky  clay 
are  continually  flowing  from  the  wet 
upper  beds  of  glacial  clays,  undermining 
the  more  consolidated  post-glacial,  and 
causing  it  to  break  away.  The  lignite 
bed  just  described,  and  its  enclo-^ing 
stratum,  were  with  diflBculty  studied, 
owing  to  the  great  amount  of  this 
material  which  covers  it,  and  it  is  quite 
probable  that  the  seam  which  I  saw  may 
be  only  the  inland  continuation  of  that 
seen  by  Dr.  Bell,  much  having  been  re- 
moved by  erosion. 


(20)  Rep.  Geo.  Sur.  Can.,  1877,  p.  4C. 


Traces  of  shaly  lignite  appear  on  the 
southern  bank  of  the  stream  at  a  few 
feet  above  the  sunmier  water  level, 
about  four  miles  below  the  last  descrio- 
ed  seam  or  at  about  six  miles  above  the 
mouth  of  the  Opazatika.  The  appearance 
is  unimportant,  the  lignite  consisting  of 
mere  podlike  lenses  in  the  stratified 
clays. 

The  lignite  which  outcrops  just  below 
Big  rapids  on  the  MiaBana3>ie  on  the 
northwestern  bank  of  the  stream  shows 
up  at  intervals  for  360  feet.  It  appears 
at  nine  feet  above  the  summer  level  of 
the  river,  and  at  eighteen  feet  below 
the  level  of  the  bank  above.  The  lig- 
nite itself,  though  often  imperfectly 
mineralized,  is  nevertheless  of  good  qual- 
ity, and  conaists  almost  entirely  of  some- 
what carbonized  wood.  It  is  not  in  a 
true  seam,  but  is  instead  a  bed  of  lig- 
nite fragments  and  sand,  probably  re-as- 
sorted material  broken  up  by  the  last 
glacier  and  worked  over  by  the  action  of 
post-glacial  waves.  In  my  examina- 
tion I  found  no  point  at  which  the  thick- 
ness of  the  bed  exceeded  one  foot, 
though  Mr.  Borron  intimates  a  greater 
thickness  and  possibly  the  thickest  part 
has  been  removed  by  the  decay  of  the 
bank  (21).  The  lignite  is  overlaid  by 
gravel  and  sand,  and  underlaid  first  by 
a  thin  stratum  of  sand,  and  then  by 
hard  clay  conglomerate. 

The  pieces  of  lignite  are  often  large, 
but  when  exposed  to  the  air,  they  tend 
to  break  up  into  smaller  bits.  How- 
ever, when  obtained  even  a  short  dis- 
tance away  from  the  outcrop,  the  lignite 
is  apparently  more  adhesive,  and  can  be 
kept  for  weeks  (22)  without  falling  to 
pieces.  It  breaks  with  a  conchoidal 
fracture,  the  fresh  surface  showing  the 
compact  texture  and  rather  brilliant 
lustre  of  jet.  The  analysis  of  lignite 
from  the  Big  rapid  shows  it  to  be  of 
good  quality.  It  is  unfortunate  that  it 
should  occur  in  such  small  quantity. 

Peaty  lignite  occurs  in  the  interglacial 
beds  alveady  mentioned  as  overlying  the 
gypeum  of  the  Moose  river.  The  qual- 
ity is  fair,  but  in  quantity  these  are 
mere   pockets. 

On  the  Opazatika 

Several  seams  of  impure  lignite  oc- 
cur on  the  lower  Opazatika  River,  the 
most  important  being  at  two  and  a  half 
miles,  at  three  miles,  and  at  three  miles 
and  three-quarters  above  the  mouth. 
The  lowest  outcrop  shows  two  small 
seams  in  a  bank  of  stratified  clay  and 
boulder   clay    about     twenty     feet     in 

/21)  See  Borron's  Report  on  the  Moose 
River    Basin.    1890,    p.    63. 

(22)  A  sample  was  kept  for  five  months 
Intaxjt,  at  the  end  of  which  It  suddenly 
broke   up   and   fell   apart 
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height  on  the  western  side  of  the  river. 
The  seams  are  about  three  feet  apart. 
The  lowest  is  of  fairly  pure  but  very, 
mossy  lignite.  The  seam  is  only  a  few 
inches  thick,  and  is  overlaid  and  under- 
laid by  blue  clay.  The  upper  seam  is 
an  exceedingly  compact  argillaceous 
brown  lignite,  also  narrow  and  unim- 
portant. 

The  second  bed  on  the  western  side 
of  the  river  shows  lignite  of  rather 
better  quality  than  the  first.  It  is 
composed  chiefly  of  moss  and  rushes, 
not  much  carbonized,  which  break  oflf 
in  lonff  strips  sixteen  inches  long.  The 
seam  is  some  nine  inches  thick^  and  is 
traceable  for  226  feet  along  the  bank, 
and  reappears  again  about  one  hundred 
yards   still  farther  up  stream. 

The  third  outcrop  shows  a  lignite  bed 
about  twelve  inches  thick,  of  rather 
poor  quality,  underlaid  by  blue  clay  and 
overlain  -by  rusity  clay  and  sand.  The 
seam  extends  along  the  bank  for  about 
300  feet.  All  the  lignite  beds  on  the 
Opazatika  and  Missanabie  lie  practically 
horizontally,  the  small  departures  from 
this  attitude  being  scarcely  observable. 

The  Sowe^ka  Seams 

The  Soweska  river  shows  the  greatest 
amount  of  lignite  out<:ropping  along  its 
banks  of  any  of  the  streams  so  far  ex- 
amined in  the  Moose  Basin,  there  being 
eight  distinct  points  at  which  it  occurs 
within  a  distance  of  four  miles.  Of 
these  the  lower  three  are  practically  one 
seam;  while  the  other  five,  although 
they  may  be  one  seam,  are  so  widely 
separated  from  each  other  that,  they 
cannot  be  so  connected.  The  seam  lowest 
down  the  river  starts  about  three  milcft 
from  the  Missanabie  in  a  straight  line, 
or  some  five  miles  following  the  bends 
of  the  river.  In  was  at  this  point,  Ells' 
bend,  that  most  of  our  work  was  done. 

The  seam  first  appears  on  the  left  or 
northern  bank  of  the  stream,  at  iho 
point  where  the  bank  rises  from  the  low 
level  of  the  flood  plain  to  that  of  ihe 
elevated  plain  above,  and  is  continuous 
all  around  the  convex  side  of  Ells'  bend, 
a  distance  of  about  1.000  feet  east  and 
west,  and  rather  over  000  feet  north 
and  south.  The  seam  does  not  appear 
on  the  concave  side  of  the  stream,  this 
being  a  low  flood  plain  below  its  level. 

In  the  next  bend  the  second  appear- 
ance of  the  lignite  shows  up  on  the  op- 
posite or  right  hand  side  of  the  riv^r, 
the  concave  side  being  a  flood  plain 
which  cuts  off  the  southward  continua- 
tion of  the  first  appearance.  This  sec- 
ond showing  of  lignite  is  traceable  for 
650  feet  along  the  bank,  when  it  is  cut 
off,  owing  to  the  sloping  of  the  bank. 
but   reapi>ears    some   700     feet     farther 


south,  where  cut  banks  again  are  ^ 
on  the  right  hand  side  of  the  at 
This  third  outcrop  of  lignite  is  ^ 
for  but  250  feet,  when  it  is  buric 
neath  a  heavy  talus  of  clay  and  t 

These  three  appearances  of  ligni 
belong  apparently  to  one  and  the 
seam,  which  has  thus  a  total  nort 
south  extension  of  at  least  three 
ters  of  a  mile^  and  a  minimum 
east  and  west  of  one-quarter  of  a 
as  shown  partly  .by  the  exposures 
the  bends  of  the  river,  and  part 
the  records  of  holes  drilled  with  c 
articulated  auger  in  the   interior 
from  the  bank  of  the  stream. 

There   is  a  great   irregularity   i 
thickness  of  the  seam.    It  has  a 
mum  of  about  five  feet,  averages 
three    feet,   and   thins   out    almos 
zero   at   the   northern  end  of  the 
at  tlie  third  appearance.    Where  ii 
shows  up  in  the  northeast  of  Ells' 
it    has   a    thickness    of   three   feet 
inches,  and    is   composed    of     bro 
and   blackish  layers  of    rather    a: 
ceous   material.       The    seam    is 
forty    feet   above    the     summer 
level,  is   overlaid   by   boulder  claj 
post-glacial   stratified   beds,  and   i 
laid    by    hard    blue    clay    merging 
dense    clay   conglomerate. 

One  hundred  and  eighty-live  fee 
ther  west,,  the  seam  lies  38  feet  n 
bank,   and    has    increased   to  foui 
two 'inches   in   thickness,   but   mu 
it  is  still   argillaceous    (opposite 
diagram).     I'wo      hundred     and 
feet   beyond    (or  fifty  feet   west 
the  seam   has  diminished  to  two 
three  inchos  in  thickness  of  which 
one  foot  is  of  good  quality  and  th 
is   fair.        IVo   hundred   feet   mo 
tlie   we<»t    (op|)<)site   7   on  the   dias 
the  lignite   is  four   feet       two 
thick,  of   which   three   feet   five 
is  of  good  quality.       Two  hundre 
still   farther  westward   is  a     thre 
outcrop    of    splendid    lignite     (op 
5).     Throe     hundired     and     seveni 
feet  to  the  south  of  the  last,  th< 
crop  is  about  five  feet  thick,  con 
as  follows  : 

1  ft.   0   in.  Poor,   argillaceous   li 

0  in.  Superior   lignite. 

2  ft.  Artjillaceous  lignite. 

1  ft.  <TO()d    lijrnite. 

2  in.  Argillacoous  lignite. 

At  this  point  the  lignite  is  o^ 
by  a  few  inches  of  stratified  g 
clay,  above  which  lies  twenty-fiv 
of  yellowish,  weathering  blue  claj 
occasional  pebbles,  some  of  whic 
striated.  This  is  sunmounted  bi 
feet  of  post-glacial  argillaceous 
oontainincr  numerous  marine  shell 
neath  the  lignite  lie  38  feet  of 
clay  with   numerous   boulders,   m 
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in  depth  to  a  hard  arenaceous  elay  con- 
glomerate grit. 

Near  the  point  where  the  team  dis- 
appears beneath  the  sloping  bank  on 
the  south  side  of  iiUls'  bend,  it  has  a 
thickness  of  ttiree  feet  four  inches 
measured  from  above  as  foUows  : 

.9  It.  Argillaceous   lignite. 

•4  ft.  Blue  clay. 

.3  ft.  Fair  lignite. 
1.8  ft.  Rather  argillaceous  lignite. 
Where  the  lignite  bed  reappears  at 
the  second  place  of  occurrence  on  the 
other  side  of  the  river,  it  has  diminish- 
ed in  thiclcness  to  a  little  over  two 
leet,  the  seam  occurring  in  a  high, 
steep  bank  forty  feet  above  the  level 
of  the  river,  underlaid  by  yellow  wea- 
thering arenaceous  clay  with  pebbles, 
and  the  day  conglomerate.  it  is 
overlaid  by  fourteen  feet  of  elay  con- 
taining few  boulders,  and  four  feet  of 
pobst-glacial  marl-like  silt.  The  seam, 
which  is  about  half  of  good  lignite  and 
half  of  argillaceous  material,  retains 
the  average  width  of  somewhat  less 
than  two  feet  througiiout  its  outcrop, 
it  is  of  the  same  quality  and  thick- 
ness as  at  t^e  third  point  of  appear- 
ance on  'the  next  bend  above. 

When  we  reached  Elle'  bend  the 
seam  was  by  no  means  exposed  all 
along  the  out  face  of  the  bank;  in  fact, 
in  comparatively  few  places  did  it  out- 
crop prominently,  and  was  for  the 
most  part  hidden  by  talus.  However, 
we  proved  its  continuity  by  cuts  in 
the  bank,  made  at  frequent  intervals. 
To  make  certain  of  the  extension  of 
the  seam  inland,  five  bore-holes  were 
sunk  by  an  articulated  auger  (as  shown 
on  the  accompanying  map). 

As  the  most  inland  of  the  holes 
passed  through  an  increasing  rather 
than  diminishing  thickness  of  coal,  at 
a  point  four  hundred  feet  from  the 
edge  of  the  bank,  1  considered  it  un- 
necessary to  continue  investigations 
further. 

Drillmg  at  Ells'  Beod 

In  drilling  we  were  much  inconveni- 
enced by  the  quicksand  nature  of  the 
stratum  at  the  bottom  of  the  post  glac- 
ial silt,  etc.,  which  filled  into  the  narrow 
drill  holes  as  fast  as  the  auger  could 
be  removed,  and  we  found  it  necessary 
to  put  a  hole  three  feet  wide  down 
from  the  surface  to  the  top  of  the  boul- 
der clay,  the  edges  of  which  were  sur- 
rounded by  timbers  kept  in  place  by 
nails  and  willow  hoops.  Another  in- 
convenience was  the  occurrence  of  the 
small  pebbles  in  the  clay  overlying  the 
lignite,  which  were  continually  stick- 
ing in  the  auarer  and  stopping  its  pro- 
gress.      In   fact,   in   several   holes  we 


were  obliged  to  desist  iofr  thm  t 
and  we  were  never  able  to  drill 
hard,  boulder-iilled  stratum  bene*' 
lignite.  We  found  it  unneeuMi 
erect  triangles  to  haul  out  the 
tiie  high  a«pena  growing  aionj 
bank  of  the  kteweska  making  i 
cellent  substitute. 

The  quality  of  the  Elils'  bend  ] 
is  for  the  most  part  fairly  good 
is  not  very  highly  carbonized,  bu 
very  much    better  as   a  fuel   thi 
analysis  or  even  appearance  woulc 
rant.      While  we  were  camped  c 
Soweska  we  used  it  almost  entir 
fuel,  and   it  proved  most  satisfa 
When   taken  from  the  seam   in 
pieces,  it  is  almost  black  and  of  i 
earthy    aspect,    this    appearance 
due  to  the  large  quantity  of  free 
which      it       contains.        When 
though  it  adheres  well  and  doei 
break  apart,  it  is  much  lighter  in 
and  less  coal-like  in  aspect.  Even 
put  into  the  fire  wet,  it  burned  < 
emitting  a  strong  bituminous  smel 
left  apparently  a  comparatively 
amount     of     ash.       Even    the     a 
ceous   varieties    burned    freely,  ^t 
of  course  with  a  proportionately 
er  quantity  of  ash. 

It  is  my  opinion  that  the  rela 
high  percentage  of  ash  in  much  < 
Soweska  lignite  is  within  certain 
tations  not  so  serious  a  detrimc 
its  value  as  it  would  be  in  the 
of  other  coals  containing  a  g 
amount  of  fixed  carbon.  It  has 
observed  that  the  lignites  with  s 
small  proportion  of  ash,  as  at 
Bipf  rapids  of  the  Missanabie.  exh 
tendency  to  crumble,  -while  the  i 
ka  lignites  with  a  much  highei 
centage  of  ash  retain  their  cohe 
and  apparently  burn  quite  as  we 

The  lignite  of  Ells'  bend  is  i 
entirely  formed  from  moss,  thou 
a  few  points  along  the  seam 
small  sticks  occur  between  the  ] 
These  sticks  are  but  slightly  carb< 
though  squeezed  almost  flat  para 
the  bedding  planes.  The  lignit 
practically  in  undisturbed  hori 
positions;  though  there  may  be  t 
slight  dip  down  stream. 

It  is  hardly  probable  that  the 
of  the  Soweska  is  worth  transp 
to  distant  markets  in  southern  Oi 
but  there  is  no  doubt  that  it  v 
ominontly  valuable  as  a  fuel  foi 
people  who  will  undoubtedly  inhah 
fertile  valleys  of  the  rivers  which 
the   Moose    Basin. 

The    fourth    point   where    the 
oeurs   on   the  Soweska  lies  almos 
miles  and  a  quarter   southwest   o 
l>end.     The  seam  outcrops  for  aboi 
feet  in  a  bank  some  60  feet  high. 
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maximum  thickness  is  about  two  feet 
five  indies.  The  quality  is  for  the  most 
part  poor,  being  decidedly  argillaceous. 
The  bed  is  overlain  in  aseendmg  order 
by  flix  feet  of  sand,  over  ten  feet  of 
boulder  day,  and  eleven  feet  of  stra- 
tified marl  whidi  is  deddedly  consoli- 
dated and  stands  out  in  an  overhang- 
ing cliff  above  the  bank  below.  Beneath 
the  lignite  lies  the  usual  clay  conglo- 
merate. 

The  fifth  point  of  occurrence  of  lig- 
nite is  rather  over  a  mile  west  of  the 
last  described.  Here  a  seam,  mostly  of 
good  lignite,  but  with  some  decidedly 
argillaceous  material  appears  for  a  little 
over  300  feet.  The  seam,  which  has  a 
thickness  of  two  feet  six  inches,  is  over- 
lain by  a  boulder  day  and  marl-like 
silt,  and  underlain  by  yellow,  weather- 
ing sand. 

Numbers  six  is  probably  a  continua- 
tion of  number  five.  It  appears  on  the 
opposite  side  of  the  river  in 
the  next  bend  of  the  stro.im 
above.  The  bed  which  varies  in 
thickness  from  three  feet  three  in- 
ches to  four  feet  two  inches,  is  expos- 
ed about  half-way  up  a  bank  sixty  feet 
high,  at  intervals  for  125  feet,  being 
lost  at  either  end  in  a  talus  of  thick, 
soft,  aqueous  clay  which  rendered  in- 
vestigation both  dangerous  and  difficult. 
The  lignite  is  very  impure,  being  mixed 
with  sand,  clay  and  gravel.  It  is  over- 
lain by  unassorted  olay  and  by  stratified 
silt,  and  underlain  by  bhree  to  five  feet 
of  stratified  soft,  sandy  grit,  bearing 
striated  boulders,  beneath  which  is  the 
widespread  hard  clay  conglomerate. 

Number  seven  is  brokenly  continuous 
for  670  feet;  and  where  it  first  appears 
is  exposed  about  half-way  up  a  bank  55 
feet  high.  It  varies  in  thickness  from 
three  feet  to  over  five  fe*»t. 
Almost  half-way  along  its  course,  where 
it  has  a  thickness  of  five  feet,  two 
inches — the  upper  two  foot  being  good 
lignite,  and  the  lower  three  feet  two  in- 
ches Rand  n)ixpd — it  is  overlain  by  15 
feet  or  more  of  boulder  clay,  and  10 
feet  or  less  of  post-glacial  Rtratifiod  silt, 
containing  numerous  shells.  Beneath 
the  lignite  lies  two  foot  of  stratified 
sand  with  tliin  layers  of  lignite,  follow- 
ed by  hard  clay  conprlomernto.  ^Vhere 
the  lignite  is  cut  oflT  to  the  west  by  the 
slope  of  the  bank,  it  is  directly  overlain 
by  reassorted  silt.  At  this  point 
the  followinsr  section  was  made,  meas- 
uring from  the  top  of  the  bank  : 

0  ft.  to  7  ft.  Marl-like  silt. 

7  ft.  to  10  ft.  Lignite,  more  or  less  im- 
pure. 

10  ft.  to  14  ft.  6  in.  Bedded  sand  with 
a  little   srravel  becoming  coarser. 

14  ft.  6  in.  to  17  ft.  6  in.  Busty,  fine 
— -«val.  coarser  in  descent, 


17  ft.  6  in.  to  20  ft  9  inJlne-grained 
sand. 

21  ft.  to  25  ft.    GrATel,  taios-ooTered. 

25  ft.  to  37  ft.  Clay  oon^omerjit«, 
talus-covered. 

The  eands  underlying  the  lignite  are 
often  exceedingly  rusty,  and  at  one 
point  a  layer  some  two  inches  thick  is 
so  mudi  so  that  it  might  almost  be 
termed  an  iron  ore. 

A  short  distance  above  number  seven 
on  the  opposite  side  of  the  river,  num- 
ber eight  appears.  It  is  a  narrow 
seam,  only  eight  inches  thick,  of  very 
woody  lignite,  some  fifteen  feet  above 
the  sununer  water  level.  Tt  does  not- 
increase  in  thickness,  and  nms  out  with- 
in 300  feet 

It  is  quite  probable  that  when  further 
exploration  has  been  carried  out  along 
the   Soweska,  lignite  will   be  found  at- 
many  more  points  than  shown  by  my 
map,  as  it  was  quite  impossible  to  exam- 
ine all  the  banks  in  a  detailed  way,  and 
much  lignite  may  be  concealed  beneath 
the  heavy  coating  oftalus  which  covers  all 
but  the  steepest  banks.      At  present  the* 
widespread  occurrence  of  the  lignite,  in 
decided     seams     continuous     for     com- 
paratively long  distances,  is  a  very  en- 
couraging feature,  even  if  in  places  the* 
quality  is  disappointing. 

On  the  Kwataboahegan 

The  deposits  of  argillaceous  lignite  on' 
the  Kwataboahegan  River  were  examin- 
ed by  Dr.  Parks,  who  reported  nothing 
of  economic  value.  The  lowermost  de- 
posit occurs  on  the  north  bank  some  W 
miles  above  the  mouth  of  the  river.  The 
seam,  which  has  a  maximum  width  of 
two  feet  six  inches,  outcrops  almost  con- 
tinuously along  the  edge  of  the  river  for 
450  feet  in  a  bank  40  feet  high.  Though 
compact  and  hard,  it  is  never  pure,  and 
is  for  the  most  part  mixed  with  clay. 
Above  it  lies  above  25  feet  of  hard,  blue 
clay,  surmounted  by  six  feet  of  shell- 
bearing  post-glacial  material.  Below 
the  seam  is  a  hard  stony  clay,  contain- 
ing many  shells.  This  is  of  great- 
scientific  interest,  as  it  is  the  only  point 
in  the  Moo.se  Basin  where  intergkaciat 
shells  are  known  to  occur. 

About  half  a  mile  above  this  point  on 
the  opposite  side  of  the  river,  appears  a 
lignite  bod  which  is  probably  a  continu- 
ation of  the  one  just  described.  The 
whole  is  argillaceous,  and  the  upper  part 
is  mixed  with  blue  clay.  It  is  over- 
lain by  bluish  clay,  and  underlain  by 
hard,  stony  gray  clay.  For  a  mile  an^ 
a  half  up  the  river  from  this  second  ex- 
posure, or  for  about  two  miles  from  the 
foot  of  the  first  outcrop  of  lignite, 
traces  of  coal  are  observable  as  narrow 
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black  streaks  on  the  face  of  cut-banks. 
Xhese  streaks  appear  to  occupy  a  fair- 
ly  decided  position  in  the  bank,  though 
M.M1  places  it  is  evident  that  the  material 
iMrhich  they  contain  has  been  reassorted. 
Iliere  is  no  doubt  that  a  discontinuous 
l>ed  of  impure  lignite  exists  at  this  hori- 
^»n  with  a  slight  dip  down  stream,  being 
about  three  feet  above  the  level  of  the 
river  at  the  northwestern  point  of  ex- 
posure and  only  a  few  inches  above  at 
its  lowest  appearance. 

About  one  mile  above  this  first  series 
€>f    exposures,    traces    of    lignite    again* 
show  up  along  the  river  bank,  and  are 
visible  at  intervals  for  some  two  miles. 
The  seams  are  never  continuous,  but  are 
Apparently   mere     broken     lenses     and 
scattered   bits    of  lignite    in terst ratified 
with  blue  clay  and  hard-pan.  Dr.  Parki 
thinks    these    may    represent    the    rem- 
nants of  the  westward  continuation  of 
the  first  series  of  seams  described.     He 
considers  that  the  blue  clay  above  the 
tignite,  and  the  gray  clay  beneath  it,  are 
more  or  less  constant,  the  lignite  being 
slightly  unconformable  with  the  latter, 
while   in  places  the  lower  levels  of  the 
blue       clay      are      inter  stratified    with 
the     lignite.      This    condition    is    iden- 
tical     with     what     was     observed     on. 
the  Soweska.       The     blue     clay     is  in 
places   replaced   in   part   by    sand,   and 
merges  upwards  into  gray  boulder  clay. 
The  blue  clay  varies  in  thickness  from 
»  few  inches  to  twenty  or  thirty  feet, 
while  the  gray  clay  in  some  places  reaches 
a    thickness   of   fifty   feet,   forming   the 
conspicuous   element    in   the   clay  banks 
of  the  region.      The  lignfite  itself  is  both 
Arenaceous   and   argillaceous.       It   con- 
sists  of  thin  layers  of  indurated  moss, 
^^th  partings  of  clay  or  sand.      It  burn- 
^^    Tvith    considerable   difficulty   in    the 
^^?^i«p  fire,  leaving  a  large   residuum  of 
<^lay  or  sand. 

On  the  Abhibi 

Inter-Glacial     coal   measures   are   ex- 
Irv^sed  at  intervals  all  along  the  Abitibi 
^Tom  the  top  of  the  Long  rapids  to  the 
^^outh  of  Big  Cedar  creek,  but  in  com- 
jMiratively  few  places  are   these   at  all 
Xikely  to  be  productive  of  coal.     Drill- 
ing  operations  were  conducted  at  four 
^>oints — first,    ait    a    point   about    three- 
quarters  of  a   mile  below   Little  Cedar 
•oreek;    second,     on   both     side^   of    the 
-Abitibi  at  the  Blacksmith  rapid;  thirdly, 
just   at  tiie   foot  of   the   Long  rapids; 
and  fouilth,  at  a  point  about  one  mile 
a.nd   a   quarter   above   the   foot   of    the 
Liong  rapids;   and  at  only  one  of  these 
points,    viz.,   at    the    Blaok.sniith    rapid, 
can  our  operations  be  said  to  have  met 
.with   success.  , 


At  three-quarters  of  a  mile  below  Lit- 
tle Cedar  creek,  the  worTc  was  started. 
Though  true  ligniite  is  not  exposed  in 
the  aSore  at  this  point,  still,  as  there  is 
consideraible  thickness  of  more  or  les3 
lignitic  clay,  it  was  thought  that  lig- 
nite mighit  lie  beneath  the  surface  in  the 
interior,  and  accordingly  Dr.  Parks,  who' 
conducted  the  drilling  operations  on  the 
Abitibi,  decided  to  put  down  a  few 
holes  away  from  the  river  bank  here. 
Five  holes  in  all  were  sunk,  and  though 
several  passed  through  stratified  ligniti';, 
cloy  the  hope  that  true  lignite  would 
be  found  was  not  realized.  The  lig-^ 
nitic  clay  is  apparently  interatratified 
with  a  fine  blue  clay  which  underlies 
gray  boulder  clay.  In  places  it  lies* 
horizontally,  bult  again  is  deformed, 
probably  either  by  ice  pressure  or  by 
subsequent  landslips. 

East  Side  Blacksmith  Rapid 

Lignite  appears  on  both  sides  of  the' 
Abitibi  river  at  the  Blacksmitli  rapid. 
A  prominent  outcrop  occurs  on  the  east 
bank  about  one-quarter  of  a  mile  below 
the  fodt  of  the  rapid,  and  at  about  three" 
feet  above  the  water  and  twelve  feet 
back  from  it.  At  this  point  along  the* 
shore  the  lignite  has  a  longitudinal  ex- 
tension of  only  twenty-two  feet  terf 
inches,  though  the  thickness  of  the  bed 
Is  ten  feet  seven  inches.  It  is  not  cor' 
recitly  speaking,  a  pocket,  but  is  a  rem' 
nant  of  what  was  probably  once  a  thick 
and  extensive  bed.  most  of  which  has 
been  removed  by  sueceeamg  glacial  cor- 
rasion.  The  original  bed  of  peat,  prob- 
ably very  little  consolidated,  was  shov- 
ed by  the  advancing  ice  sheet  into  a 
series  of  close  tight  folds  which  were 
afterwards  overridden  by  the  ice,  much 
of  the  peat  ground  to  powder,  and  part- 
ly, at  least,  carried  away.  In  vA\&t  is 
left  the  beds  are  folded  into  a  steep 
anticline,  the  crest  having  been  trun- 
cated; while  northwards  for  280  feet  are 
frequent  outcrops  of  dark  brown  boulder 
clav  oonitaining  fragments  of  lignite,  and 
colored  by  the  powder  which  resulted 
from  it. 

The  northern  limit  of  the  anticlinal 
lignite  reimnaiit  is  much  thicker  than 
the  opposite  limb,  the  latter  thinning  to 
a  few  feet  just  beyond  the  crest  and 
dying  out  altogether  within  a  very  short 
distance.  The  northern  limb,  which 
dips  at  tir^t  at  an  an^rlo  of  seventy  or 
eighty  degrees,  gradually  approaches 
horizontal ty,  and  at  fifteen  feet  from 
the  crest  of  the  anticline  has  diminished 
to  two  feet  in  thickness.  The  strike 
of  the  upturned  bed  is  S.  65  deg.  E.,  and  I 
see  no  reason  why  the  ligjnite  should  not 
continue  into  the  interior  in  that  direc- 
tion, but  ice  shoving  differs  so  markedly 
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at  different  points  that  all  of  the  seam 
may  have  been  removed,  or  on  the  other 
hand  the  present  extension  of  the  beds 
may  be  much  greater  The  lignite  is 
overlain. at  its  outcrop  on  the  river  by 
three  to  five  feet  of  consolidated  boulder 
clay  resembMng"^  hard  pan,  filled  with 
huge  cobbles,  and  this  our  auger  could 
never  penetrate,  so  that  out  of  five 
drill  holes  sunk  in  wide  pits  with  great 
difficulty  in  the  interior,  none  with  cer- 
tainty even  reached  the  horizon  of  the 
lignite.  Aibove  the  boulder  clay  lies 
six  feef  of  post-glacial  re-assorted  grav- 
el and  sand.  Beneath  the  lignite  is  a 
hard  brownish  clay,  mixed  with  a  light 
pea-green  clay.  At  the  crest  of  the 
lanticline  a  deep  pit  was  sunk  in  the 
lignite,  and  from  its  bottom  a  drillhole 
carried  down  in  the  coal  to  see  how 
deep  the  tilted  beds  ezttended,  but  after 
paAsiiig  nine  feet  five  inches  of  lignite, 
all  our  efforts  could  not  force  the  auger 
further,  ho  hard  was  the  lignitic  ma- 
terial. 

The  thickness  of  the  boulder  clay 
above  the  coal  is  variable,  and  at  67 
feet  north  from  the  crest  of  the  anti- 
cline of  lignite,  its  upper  surface  has 
descended  much  lower  in  the  bank  than 
at  the  lignite  anticline.  A  section  at 
this  point  showed  from  the  base  up. 
as  follows  :  seven  feet  of  rusty  weaither- 
ing  unstratified  boulder  clay;  two  feet 
interstratified  soft  and  indurated 
coarse  and  fine  sandy  gravels  with  some 
very  rusty  layers;  two  feet  eight  inches 
interstratified  thin  layers  of  eand  and 
rusty,  very  slightly  carbonaceous  clay, 
(the  latter  predominating),  having  stra- 
tificjvtion,  with  a  slight  tilt  of  the 
beds  inland^  two  feet  of  grayish 
rtisty         weathering  hard         clay, 

becoming  darker  in  descent,  and  assum- 
ing stratification;  four  feet  seven  in- 
ches marly  silt-like  material,  containing 
a  few  large  and  nianv  small  boulders, 
and  a    few   small    shells. 

Quality  of  the  Lignite 

The  quality  of  the  lignite  is  excellent. 
In  its  small  exposure  it  is  remJark.ibly 
pure  and  unmixed  with  either  sand  or 
olay.  It  consists  in  part  of  moss-formod 
material,  and  in  part  of  trunks  and 
roots  of  trees.  ])oth  of  which  are  as  a 
rule  well  carbonized — though  in  places 
the  mineralization  is  not  complete  in  the 
centre  of  the  larger  trunks.  Some  of 
the  roots  still  retain  their  orifrinal 
position  with  reference  to  the  beds.  The 
moss- formed  lignite  is  jet  black  in 
color,  though  its  vegetable  origin  is  ap- 
parent. The  woody  lignite  is  not  al- 
ways so  dark  in  color  as  the  moss- 
formed,  but  when  broken,  after  a  short 
exposure  to  the  air,  it  often  show^J  a 
beautiful  brilliant  lustre.  For  the  most 


part  the  lignite  of  both  kinds  is 
ent,  but  part  of  the  mossy  mater 
pecially  that  around  the  larger  i 
which  are  sometimes  six  or  eight 
in  diameter,  is  loose,  friable,  and 
consolidated.  Small  concretions  < 
pyrites  are  not  uncommon  in  th 
material. 

This  coal  would  make  a  goo 
for  all  practical  purposes.  It 
freely  in  the  open  air,  leaving 
small  residue.  If  it  extends  inli 
there  is  reason  to  hope,  then  the 
•be  a  quantity  of  good  coal  for  1 
ture  settlers  in  the  region. 

West  Side  Blacksmith  Rapk 

Prior  to  the  commencement  of 
tions  on  the  west  side  of  the  ri 
the  Blacksmith  rapid,  lignite  o 
ped  only  in  a  few  spots  along  the 
covered  bank^  but  abundant  tei 
and  open  cuts  showed  the  ex 
of  a  considerable  body  o: 
coal  on  this  side  of  the  strean: 
lowermost  lignite  occurring  was  < 
by  a  cut  at  the  foot  of  the  rapi* 
from  this  point  the  lignite  was 
by  frequent  open  cuts  to  exU 
stream  for  160  feet  at  least  (froi 
cut  "8"  to  cut  XIX.)  A  great  i 
lignite  in  pieces  and  streaks  was 
by  a  cut  at  100  feet  north  (fn 
'*S").  Southwards  (from  open  cu 
tiie  boulder  clavs  are  barren  of  an' 
of  lignite  and  quite  light-gray  i 
for  128.2  feet.  Then  they  becor 
nouncedly  lignitic  and  a  hard,  de 
most  black  clay  filled  with  pebb 
fragments  of  lignite,  appears  al( 
nver  for  170.7  feet,  where  it  pase 
true  lignite.  The  lignite  contin 
46  feet  5  inches,  when  it  dips  rapi 
low  the  overlying  boulder  clay,  a 
appears. 

All  efTort«  to  drill  any  distanc 
from   the   surface    in   the  interio 
fruitless.     Six   holes   in   all   wen 
but    none    were    successful    in    r 
what  was  supposed  to  be  the   1 
the  seam.     All  of  these  holes  ha< 
(lug  out   with    picks   and   shovels 
depth  of  six  or  eight  feet  down 
the   pebbly   alluvium    and   quicks 
the   Post-Glacial,  and  this  part 
ed.     Then,  when   drilling  did   get 
ed  on   the    boulder  clay,  it  was 
sure   to  be   stopped   by  a   stone 
any    depth   had   been   attained. 

On  the  river  bank  itself  wherev 
lignite  was  exposed,  we  had  co 
tively  little  trouble  in  drilling 
the  thickness  of  the  coal,  etc.. 
the  boulder  clays,  especially  in  t 
black  lignitic  clay,  it  was  absolul 
possible;  in  fact,  a  short  distanc 
the  surface  oven  the  pick  ma« 
little    impression    on   this   mater; 
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working  on  it,  it  gave  the  impression 
of  having  the  consistency  of  hard, 
black  India  rubber.  Test  pits  were 
sunk  in  it  at  intervals,  but  with  a  depth 
of  a  few  feet  no  increase  in  the  quan- 
tity of  lignite  was  observed. 

The  thickness  of  .  lignite  at  various 
points  is  interesting.  At  a  point  two 
leet  from  the  water's  edge  on  open-cut 
AiV.,  a  bore  hole  showed  a  thickness 
of  three  feet  of  ooal,  underlain  by  a 
grayish,  smooth,  plastic  clay.  At  21  feet 
from  the  water  the  thickness  of  lignite 
in  the  same  open-cut  is  nine  feet.  At 
this  point  the  lignite  lies  5  feet  be- 
low the  brink  of  the  bank,  at  the  wat- 
er's edge  16  feet  felow  and  at  34  feet 
4  inches  in  from  the  water,  at  7  feet 
below  the  top  of  the  bank;  so  that  there 
must  be  a  sharp  rise  in  the  upper  sur- 
face of  the  coal  from  the  water  to  the 
tirst  drill  hole  and  then  a  gradual  slope 
inland.  This  may  represent  a  thinning 
of  the  coal  seam  inland  at  this  par- 
ticular  point,  or  it  may  be  merely  a  local 
corrugation.  Very  probably  much  of  the 
seam  close  to  the  river  has  been  re- 
moved by  fluviatile  erosion. 

At  the  top  of  open  cut  XIX  a  drill 
hole  was  sunk  ten  feet  in  lignite  con- 
taining a  very  little  clay,  and  at  tais 
depth  the  auger  stuck,  owing  to  the 
caving  in  of  the  walls  of  the  hole.  This 
hole  was  sunk  at  a  point  ten  feet 
above  the  water  level,  and  about  15  feet 
back  from  it.  Another  was  lowered  ju.<«t 
in  front,  at  the  water  level,  which  tra- 
versed ten  feet  of  blue  lignitic  clay  and 
then  one  foot  of  lignite.  On  entering 
the  lignite  bed,  a  flow  of  water  was 
tapped  which  flowed  for  some  weeks 
laden  with  lignite.  Beneath  the  lignite 
is  a  liard  boulder  clay.  It  is  very 
probable  that  the  clay  overlying  the  lig- 
nite is  re-assorted  alluvium,  and  not 
glacial  material. 

On  the  southern  exposure  of  lignite 
on  cross-cut  XV,  which  was  run  N.  (iO 
degrees  W.  from  the  river  bank,  at  a 
point  31  feet  from  the  water,  a  drill 
hole  was  sunk  which  passed  through  IH 
feet  of  lignite,  10  feet  2  inches  being 
below  the  river  level.  Beneath  the  lig- 
nite lies  a  somewhat  lignitic  clay;  above 
it  9  feet  10  inches  of  sand,  silt,  etc., 
measured  from  top  of  bank  down  as  fol- 
lows: 3  feet  sand  and  silt,  2  feet  of 
gravel  with  marine  shells,  4  feet  10 
inches  of  boulder  clay.  Hole  X\'l, 
which  was  sunk  100  feet  inland  from 
this  point,  reached  with  preat  difliculty 
a  depth  of  16  feet.  ITiis  passed  throujrh 
a  little  lignitic  material  between  14  and 
15  feet,  but  did  not  enter  the  main  mass 
of  lignite,  if  indeed  it  exists.  It  is 
quite  possible  that  the  lignite  lies  lower 
than  16  feet  from  the  surface,  as  a  de- 
cided slope  inland  of  the  surface  of  the 


lignite  is  obBerrable  at  the  outer  out- 
crop. Another  drill  hole  was  aunk  just 
above  the  water  level,  at  a  few  feet 
back  from  the  river,  and  right  in  line 
with  hole  XV.  This  hole  passed  through 
lirst  one  foot  of  loose  river  gravel,  and 
then  13  feet  of  lignite,  beneath  which 
lay  the  usual  tough  blue  clay.  Evident- 
ly the  lower  surface  of  the  lignite 
slopes  towards  the  centre  of  the  river 
at  this  point.  There  is  also  a  gradual 
slope  of  the  bottom  of  the  bed  to  the 
south,  since  a  drill  hole  (XXV^)  14  feet 
3  inches  south  of  XV  Showed  13  feet 
6  inches  of  coal  below  the  water  leveL 

The  quality  of  coal  on  lae  west  side 
of  the  Abitibi  is  in  general  inferior  to 
that  on  the  opposite  side.  It  consists 
of  a  loose,  incoherent,  black  lignitic 
powder,  highly  carbonized,  through 
which  are  scattered  with  variable  fre- 
quency angular  fragments  of  woody  lig- 
nite often  six  or  seven  inches  long  by 
three  or  four  inches  thick,  and  as  many 
wide.  The  powdered  material  is  chiefly 
moss-formed  lignite,  though  part  of  it 
is  broken  up  woody  lignite.  Apparent- 
ly the  lignite  becomes  less  friable  in 
depth.  In  places  there  is  a  little  loose 
clay  mixed  with  it,  especially  in  the 
upper  part,  and  it  contains  a  little  iron 
pyrites.  There  is  never  any  stratiflca- 
tion,  and  the  whole  might  almost  be 
spoken  of  as  an  uncemented  liguiMis 
breccia. 

I  do  not  think  it  probable  that  the 
two    deposits    of    lignite    on    the  west 
side     of     the  river     are     the     opposite 
limits    of    a    syncline,    and     it     seems^ 
to  me  much  more  likely  that  they  are 
the  remains  of  a  thick  seam  of  lignite 
which    was      first    corrugated      by    the 
shoving      of    the    ice,     and   afterwards 
shattered,   powdered,   and   probably  de- 
posited in  holes  in  the  underlying  plas- 
tic clay.     If   this  is  the  case   the   two 
deposits   are  quite    distinct    and    ^par- 
ate.     This  theory  accounts  for    the   in- 
equality of  its  thickness,  for  the  lignitic 
boulder  clay  lying  between  the  two  lig- 
nite   deposits,   and  also   for    the    extra- 
ordinary  nature   of   the     lignite    itself, 
which  has  the  carbonization  of  superior 
lignite    with    the    lack   of   homogeneity 
of  peat. 

It  was  most  unfortunate  that  none 
of  our  drill  holes  penetrated  to  the 
supposed  horizon  of  the  lignite  in  the 
interior,  to  ascertain  definitely  whether 
or  not  the  coal  existed.  For  my  own 
part  I  think  it  does,  there  being  no 
apparent  reason  why  a  total  outcrop  of 
lifjnito  of  over  two  hundred  feet,  with 
always  a  considerable  thickness  and  a 
maximum  at  twenty  feet,  should  sudden- 
ly die  out  away  from  the  river  bank. 
Of  course  glacial  corrasion  has  been 
most  unequal  and  irregular,  and  it  is 
possible  that  all   the   lignite  in   the  in- 
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terior  has  been  removed,  but  the  op- 
posite is  equally  likely  to  be  true.  This 
oan  only  be  proved  by  the  sinking  of 
numerous  shafts  to  the  depth  of  twen- 
ty or  thirty  feet.  At  any  rate,  there 
is  in  situ  and  in  view  a  considerable 
quantity  of  lignite  (at  least  1;60U  tons), 
which  is  not  an  unimportant  resource 
of  the  ri^on. 

iSeveral  drill  holes  were  lowered  on 
the  west  bank  of  the  river  below  the 
Long  rapids  on  an  extensive  outcrop  of 
cairbonaceous  clay,  in  the  hope  that  lig- 
nite would  be  struck  in  these  coal- 
bearing  measures  with  depth,  but  the 
hope  was  not  reaUzed. 

Other  Deposits 

About  one  and .  one-quarter  miles 
above  the  foot  of  Long  rapids,  a  small 
seam  of  rather  argillaceous  lignite  was 
discovered  by  Dr.  Parks  on  the  west 
side  of  the  river.  The  seam  lies  about  38 
feet  above  the  simuner  river  level,  and 
some  77  feet  back  from  it.  It  has  a 
maximum  thickness  of  3  feet  6  inches, 
is  overlain  by  sandy  cilay,  and  underlain 
by  interstratified  beds  of  fine  sand,  fine 
bluish  clay,  and  coarse  gravelly  sand 
resting  on  Devonian  shales.  The  seam  is 
a  mere  lens,  dying  oiit  within  a  few 
feet  in  either  direction.  A  drill  hole 
suhk  one  hundred  feet  back  from  the 
bank  at  this  point  failed  to  reach  the 
level  of  the  lignite,  owing  to  the  num- 
erous boulders  in  the  overlying  boulder 
day. 

From  Indian  report  I  have  learned 
that  considerable  lignite  outcrops  along 
the  Kesagami  river,  but  I  was  unable 
to  visit  the  locality.  It  is  very  prob- 
able that  when  the  numerous  streams 
which  enter  the  Missanabie  from  the 
west,  between  the  Soweska  and  Kwata- 
boahegan,  have  been  explored,  a  g^^^t 
deal  of  lignite  will  be  discovered.  These 
streams  flow  through  that  section  of 
the  country  most  likely  to  be  product- 
ive of  coal  deposits  of  economic  value. 
Of  the  largest  of  these  streams  may 
be  mentioned  the  Atagwaigon  and  Ash, 
which  could  easily  be  ascended  at  the 
time  of  high  water. 

Peat  Bog:8  of  G>astal  Plain 

At  first  glance  the  great  muskeRS  of 
Northern  Ontario,  with  their  almost  in- 
terminable extent  of  sphagnum  and 
their  miserable  scrub  spruces  and  tam- 
aracs,  seem  absolutely  valueless,  but  as 
a  matter  of  fact,  they  may  before  very 
long  be  a  really  valuable  asset.  The 
moss  extends  downward  into  peat,  and 
there  ie  every  stage  of  carbonization 
-  fhat  which  is  still  green  and  grow- 
•  '-^    were  it  not  for  its 


lack  of  homogenei^,  would  be  ealled 
lignite.  The  extent  of  these  peat  bogs 
is  enormous.  They  eorer  thouHUids  of 
squares  miles«  and  in  fact  olothe  prac- 
tically the  entire  ri^on  of  the  coastal 
plain,  except  on  the  mere  bordttrs  of 
the  rivers.  No  detailed  investigations 
have  been  made  of  the  thickness  of  these 
peat  bogs,  but  they  vary  from  a  few 
inches  to  probably  25  or  30  feet.  On 
the  smaller  rivers,  beds  of  peat  are 
often  seen  along  the  river  bank  above 
the  drift.  Several  were  obeerved  on  the 
Soweska,  and  on  the  Kwataboahegan, 
where  a  thickness  of  from  six  to  ten 
feet  is  commonly  exposed. 

It  is,  however,  on  Kesagami  lake  that 
the  most  interesting  sections  of  peat 
appear.  This  remarkable  body  of  water 
is  almost  entirely  surrounded  by  beds 
of  peat,  which  appear  topographically 
as  low  eliffs  rising  abruptly  from  the 
water  front,  and  often  cavemed  and 
pillared  in  a  most  grotesque  and  extra- 
ordinary manner.  The  peat,  which  has 
a  maximum  thickness  of  quite  twelve 
feet,  and  averages  about  seven,  is  under- 
lain by  hard  gray  boulder  clay,  and 
overlain  by  growdne  sphsg^num  moss. 
Above  the  underlymg  clay  it  is  black 
in  color,  and  grades  upwards  through 
brown-blaok  to  brown,  and  light-brown. 
A  great  many  sticks,  branches  and 
trunks  of  trees  are  interstratified,  and 
these  vary  with  the  moss-formed  peat 
in  the  state  of  carbonization,  decreas- 
ing from  the  bottom  up.  The  peat  is 
almost  always  pure,  though  along  the 
face  of  the  clins  some  silt  has  been 
washed  by  the  waves  into  the  less  co- 
herent portions,  and  deteriorates  the 
quality  at  the  outcrop,  but  of  course 
this  defect  is  local. 

On  page  175  is  a  table  showing  the 
composition  of  lignites  from  various 
parts  of  the  world,  including  some  from 
northern  Ontario,  also  aumples  of  peat 
irom    is.wataboatiegan    river    and      lake 

Kesagami. 

A  specimen  of  lignite  from  Moose 
river,  obtained  by  Dr.  Bell  in  1876,  an- 
alyzed as  follows  : 

Slow      Fast 
cokiner.  cokinc 

Fixed   carbon    45.82  44.03 

Volatile  combustible  matter  39.60  41.89 

Ash    2.84  2.84 

Water    11.74  11.74 

Ratio   of   volatile   to    fixed 
combustible 1:1.16         1:1.06 

Climate 

The  climate  of  the  Moose  Basin  has 
been   so    often   described     that   I   need 
hardly    mention      it    here.      In    genera' 
there  is  little  or  no  variety  north  of  the 
height  of  land  as  far  as  Moose  Factory 
The  snow  usually  melts  during  the  lai 
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two  weeks  in  April,  and  this  ice  leayea 
the  rivers  about  the  same  time.    Vege- 
tation ia  delayed,  and  it  is  the  end  of 
May   before  the  leaves  appear  on   the 
deciduous     trees.     June,  July,  August, 
And    the  early  part   of    September  are 
'vrarm,  sometimes     excessively  hot,  and 
'^MTith   a  plenteous  supply  of  rain.     The 
latter  part  of  September,  October,  and 
znuch  of  November  are  chilly  and  rainy, 
'vritb    occasional    flurries    of    snow,   but 
'^nritli   much  fine  autumn    weather.     By 
t;lie    end   of   November   winter   has    be- 
gvai,  and  lasts  until  the  beginning     of 
April.     This   season  is    bright  and  de- 
lightful,  ami    though    exceedingly   cold, 
yet  the  air  is  so  bracing,  especially  in 
the  interior,  that  I  doubt  if  its  sever- 
ity is  felt  as  much  as  in  more  soutli- 
em     latitudes.      Apparently,    however, 
the  seasons  are  subject  to  great  variety. 
For  instance,  the  summer  of   1901   was 


tory  some  small  apple  trees  and  plum 
trees  which,  though  they  have  not  borne, 
are  apparently   growing  well. 

Soil 

The  soil  of  the  great  central  interior 
on  the  old  land  plateau  is  excellently 
suited  for  agriculture.  It  is  a  rich  clay 
loam  of  great  fertility.  Where  tried  for 
vegetables,  as  at  New  Post,  it  is  won- 
derfully productive.  I  have  walk^ed  for 
miles  across  country,  passing  over  only 
thiM  splendid  soil.  It  is  unfortunate 
under  these  circumstances  that  so 
much  of  this  region,  especially  the 
northern  part,  is  swampy,  because  with 
such  singular  uniformity  of  surface 
draining,  when  the  country  is  opened 
up,  may  be  difficult.  Towards  the  south 
of   the  upland  there  are  not  nearly  so 


very  hot  and  dry,  hardly  any  rain  fall- 
ing from  the  end  of  May  until  the 
middle  of  September,  when  torrents  of 
rain  deluged  the  coimtry  for  the  two 
foilowins^  months.  Last  summer,  190:1, 
was  damp  and  with  scarcely  any  really 
hot  weather,  while  the  autumn  was 
partly  fine  and  partly  rainy.  Light 
summer  frosts  have  been  known  to  oc- 
cur in  the  Moose  Basin,  but  are  not 
common.  All  the  hardier  vegetables 
and  even  Indian  com  and  tomatoes  arc 
grown  at  New  Post  on  the  Abitibi. 
Cereals,  with  the  exception  of  barley 
and  oats,  have  scarcely  been  tried^  but 
I  see  no  reason  climatically  why  they 
should  not  thrive  as  well  as  around 
Sault  Ste.  Marie.  The  bishop  of  Moos- 
oree  has  in  hu  garden  at  Moose  Fac- 

(23)  The  hlKh  ash  In  the  case  of  th« 
Soweska  li^rnltes  Is  probably  in  part  due 
to  the  fact  that  the  specimens  for  analy- 
sis were  taken  from  the  outcrop.  Into 
which  .much  Impurity  had  filtrated  alon^f 
the  stratification  planes. 


Locality. 

Water. 

Ash. 

Volatile. 

Fixed 
carbon. 

Golden  City,  Colo.,  56  ft. 
below  surface 

i 

13.43 

tt.«0 
3.28 

20.06 
16.46 
12.25 

7.56 
13.92 
10.31 
11.39  ! 

8.17 
13.56  , 
14.38  1 

3.85 
8.0O 
4.70 
4.60 

10.00 

•2,95 

7.28 

25.34 

10.88 
31.04 
32.67 
36.22 

57.64 

4.73 

16.80 

37.15 
35.48 
47.05 
52.50 

57.40 

40.12 
39.66 
42.96 

57.38 
39.00 
33.67 
38.20 

27.50 
59.80 
47.55 

45.57 

Carbon.  Wyoming 

Monte  Diabolo.  Cal 

Germany 

Miner\'e  Land.  

fiigr  Rapid,  Mimanabie 

Abitfbf.  Blacksmith  rapid. 
Sjoweska  river  (23) 

39.72 
44.90 
42.90 

32.60 

36.87 
86.58 
19.45 

•  4 
t  • 

Abitibi.  Blackfflnith  rapid. 
Kwataboahegan  river  .... 
134  miles  above    foot    of 

Longrapid  Abitibi   

Peat  .Kwataboahegan  R.. 
Peat,  L.  Kesagami 

24.18 
16.04 
23.32 
13.59 

6.87 
21.91 
21 .27     1 

Remarks. 


Gray  a.sli. 

Light  gray  ash,  nearly  white. 

Drill     brownish    black,    powder    same. 

(Vimjiact  ash.  brick  coi(»r. 
Comjiact.  brilliant,  black  c(>lor,  irn»gular 

fracture.     Powder  brownish   black : 

yields  coke. 
Woody  li^ite.    Ash  greenish  yellow. 
Moss  lignite.    Black,  ash  yellowish  green. 
Lignite.    Black   and  fairly   good.     Ash 

greenish  yellow. 
Woody  lignite. 

Argillaceous  lijpiite.    Ash  yellowish. 
Conglomerate  lignite.  Ash  reddish  brown. 
Argillaceous  lignite.    Greenish  ash. 

Lignite.    Yellowish  ash. 


many  areas  of  swamp;  in  fact,  no  more 
than  one  should  expect  to  find  in  any 
new  and  unopened  region,  or  as  existe«l 
in  southern  Ontario  prior  to  the  clear 
ing  of  the  forest,  and  the  character  of 
the  soil  on  the  whole  is  much  better. 
Tn  general,  the  width  of  the  clay  belt 
is  about  ninety  miles  where  it  crosses 
the  Missanabie,  and  about  sixty  miles 
on  the  Abitibi. 

It  has  been  mentioned  that  by  far  the 
greatest  part  of  the  coastal  plain  reg- 
ion is  covered  with  muskegs,  and  is  in 
its  present  condition  imfit  for  agricul- 
ture; but  the  alluvial  flats  of  the  vari- 
ous rivers  which  are  not  flooded  in  spring, 
the  numerous  islands,  and  finally  -iver 
bank  strips  of  land  varying  in  width 
from  a  few  yards  on  the  small  streams 
to  one-quarter  or  one-half  a  mile  along 
the  large  .ivers,  are  quite  suited  for 
farming.  lu  is  apparently  mainly  a 
question  of  drainage.  The  impervious 
clay  substratum  does  not  allow  a  free 
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movement  of  water  in  so  level  a  rc^iou, 
especially  as  with  clay  and  boulders 
packed  up  along  the  edge  of  the  bank 
there  is  a  slight  slope  towards  the  in- 
terior rather  than  towards  the  river, 
.especially  near  the  sea.  However,  I 
observed  in  the  southern  part  of  tiie 
plain,  where  the  forests  had  been  re- 
cently burned  off,  and  with  it  the 
muskeg  moss,  that  the  underlving  soil 
was  laid  bare  and  was  in  these  places 
quite  or  nearly  dry,  or  merely  moist, 
for  miles,  and  where  the  moss  bad  been 
entirely  removed  was  sup]>orting  a  ricli 
growth  of  wild  grass.  Ihis  was  es- 
pecially observable  on  the  completely 
timber-stripped  area  on  the  Opazutika 
near  Scott's  island,  and  in  iiic  land 
]»ns<ted  over  in  a  trip  made  across  coun- 
try from  the  foot  of  the  Tx>ng  rapids 
of  the  Abitibi  to  the  Grand  rapid  on 
the  Mattagami.  1  therefore  believe 
that  much  of  the  land,  particularly  the 
southern  part  where  tlie  spha«;n<ini 
growth  is  lipht,  can  bv  burning,  off  the 
moss  be  made  suitable  for  farming. 
The  northern  part,  with  its  troelesH  mus- 
kegs and  with  moss  of  great  depth, 
seems  a  more  didicult  problem.  The 
land  around  the  upper  Nettogami  river 
hejond  the  Pre-Cambrian  boundary  and 
around  lake  Kosag'anu  itsolf  in  no- 
where good.  Where  not  peat  bog,  mus- 
keg or  tamarao  swamp,  it  is  too  sandy 
or  gravelly  to  be  tf  any  value  agri- 
culturally. 

The  southern  shores  of  Jame^  bay 
from  Moose  Factory  to  the  Ontario- 
Quebec  boundary  Mne  are  bordered  by 
wide  plains  but  slightly  elevated  above 
tlio  level  of  hiiih  utic,  covered  in  sum- 
nu*r  with  a  luxuriant  ^nowth  of  wild 
prn-*-;  and  flowers,  which  at  the  end 
of  fho  s(.*aaon  is  <|uito  four  foot  in  height. 
Formerly  the  home  of  hundreds  of  cari- 
l)f)u.  it  \vould  with  tlio  oponinjr  of  tho 
count rv  booonie  inmiodiatelv  suitable 
for  the  jrrazing  giound  of  doniofltio 
cattle. 

Forest  Trees 

Tlie  forest  trees  of  northern  Ontario 
aro  :  Whito  spnioo  (Piroa  (24)  alba), 
TJlack  s])ru<o  iV'ur-.i  (24)  ni^ria^, 
BaNani  (Piioa  (24)  bal-iimea^, 

Tanisinic  H.arix  amorioanaK  Bankflian 
])ino  (Pinns  banksianaK  Codar  (Thuya 
oooidentalis).  Aspon  poj)ljir  (Populus  tre- 
nniloido-i).  Whito  biicli  Pi-tnla  pjipyra- 
ceaK  as  well  a  a  Whito  pino  fPinu^  stro- 
bus).  Red  pino  f Pinns  ro^ino^ai.  Swsnnp 
elm  (Almu!?  anioricana),  and  P.ImcI;  a  ah 
(Traxinur*  sanibiicifolisi  i.  wliioh  uro 
found  sparin^lv  towar<lK  tho  sonthern 
part  of  the  area.  Among  the  common 
shrubs  may  be  mentioned  several  spe- 
jries  of  Falix  Mountain  maple  (Acerpenn- 

(24)  Abies. 


sylvanicum), White  alder  (Alnua  innna), 
Green  alder  (Alnus  viridia),  Red  cherry 
(Prunus  pennBylvanica)j  Choke  cherry 
(Prunus  virginiana),  Mountain  mah  (Py- 
nis  americana),  Service  berry  (Ampbia- 
chier  canadensis),  Hazel  (Corylna  'un- 
ericana),  Juniper  (Juniperus  oommnnia), 
and  Hawthorn  (Crataegua  oocdnea),  to- 
wards the  south. 

The  distribution  of  theae  varioos  trees 
and  shrubs  is  important,  aa  allowing  the 
capabilities  of  the  region  from  a  cli- 
matic standpoint.  Some  yeara  ago  laaw 
a  tino  grove  of  swamp  elm  growing  oa 
the  Kapuskasing,  70  mUea  below  the 
lake  of  the  same  namCj  and  this 
year  1  observed  oome  on  the  Skunk 
islands  of  the  Miaaanabie,  aa  well  aanear 
the  mouth  of  the  Blue  Water  river  be- 
low New  Post.  White  and  red  pine  grow 
on  the  Abitibi  as  far  north  aa  Iroquoii 
falls,  and  I  saw  a  lonely  white  pine  down 
the  Kapuskasing  aome  thirty  mika 
sou  til  of  the  White  Spruce  river.  Theae 
points  nmy,  I  think,  be  said  to  mark 
the  northern  limit  of  growth  of  these 
particular  species. 

In  the  dry  land  throughout  the  coun- 
try white  spruce,  the  two  poplars,  ba7 
sani,  and  birch  are  the  principal  foreflk 
trees,  and  these  grow  with  a  luxuriance 
and.  when  allowed,  to  so  healthy  a  size 
that  there  is  no  doubt  of  the  good  char- 
acter of  the  soil.  In  the  muskega  and 
swamp  land  is  a  stunted  growth  of 
black  spruce  and  tamarac,  though  even 
on  tlie  edge  of  the  muskeg  the  black 
spruce  is  quite  large  enough  for  pulp 
wood,  while  the  tamarac  in  the  more 
southern  swamps  of  the  region,  thouch 
now  mostly  killed  by  the  larch  aaw-fly, 
was  once  of  large  size.  Cedar  grows 
commonly  along  the  river  edge,  and 
llanksian  pine  at  the  few  points  where 
solid  rock  is  exposed  or  where  the  soil 
ifl  sandy.  The  latter  is  a  beautiful  tree 
which  often  attains  a  circumference  of 
four  or  five  feet.  T^rge  cedar  occas- 
ionally have  a  circumference  of  ten  feet; 
thouprh  the  soundest  specimens  and  those 
of  greatest  and  straightest  height  are 
of  much  smaller  horizontal  dimenaionfl. 
Spruce  has  a  maximum  circumference  of 
St' von  foot  or  a  little  more.  Aspen  anit 
Cottonwood  are  a  little  smaller,  and 
birch  seldom  if  ever  exceeds  four  feet. 

Often  for  miles  along  the  river  and 
strotcliinjr  for  miles  into  the  interior 
in  tho  more  southern  part  we  have  this 
splendid  forest,  but  in  general  by  far  the 
prroatost  part  of  the  country  is  wooded 
with  second  growth  and  not  by  original 
fnrost.  from  the  midst  of  which  stand 
out  sometimes  single  individuals  and 
often  large  tracts  of  the  forest  of  by- 
gone days.  The  timber  along  the  Mia- 
snnabio  and  Opazatika  is  almost  en- 
tirely of  second  growth,  that  along  the 
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ing  and  Ground  Hog  is  better, 
',  along  the  Abitibi  is  the  best 
i  in  the  upper  reaches  of  this 
le  river  is  bordered  for  miles 
.ent  timber.  On  the  coas- 
the  timber  on  the  main 
,d  Abitibi  is  chiefly  second- 
ith  here  and  there  patches  of 
er,  but  the  Kwataboahegan  is 

miles  of  its  course  by  a  su- 
est  growth,  and  the  same  thing 
>  the  Kattawagaani,  or  eastern 

the  West  river. 

'he  Ravages  of  Fire 

iortunate  that  so  much  of  the 
the  north  has  been  destroyed 
;   fires.     During  the  dry   sum-- 
K)l,  a  conflagration  swept  the 
mtry  from  the  Kabinagami  ns 
t  the  Little  Abitibi^nd  another 
;  terrific  in  its  fury  devastated 
n    southeastward     from     lake 
i  almost  as  far  as  Grand  Lake 
on  the  upper  Ottawa.     On  the 
ie  from  the  Skunk   islands   to 
h     of     the   Soweska     there  is 
I  green  tree  standing,  the  few; 
\  patches  standing  out  as  oases 
rt  of  blackened  rampikes.  The! 
rea  extends  on  the  Opazatika 
»w  the  foot  of  Skunk  island  to 
jitika   canyon,   though    fortun- 
•e  clumps  of  green  have  escaped 
On  the  Mattagami  there  is  a 
!ep  from   the  Grand  rapids  al- 
the  way  to  the  mouth  of  the 
truce  river,  which  joins  the  Ka- 
r  about  30  miles  above  its  con- 
nih    the    Mattasrami.     In    1901 
e  fire  had  passed  over  the  coun- 
irneyed  down  the  Kapuskasing 
agami,  and  made  frequent  obser- 
m  the  magnificent  forest  which 
ended  along  both   these  rivers, 
h  stretched  away  in  virgin  fer- 
m  the  river  banks.     This  sum- 
Indian  from  the  White  Spruce 
)f  the  terrible  destruction  which 
fciad  wrought.    The  force  of  the! 
somewhat  abated  by  the  timet 
;ibi    river      was     reached,   and^ 
^eat    stretches   of  the   country 
w  Post  northward  have  been  de- 
timber,  there  is  still  much  fine 
long   the   lower   reaches   of   the 
do  not  know  exactly  how  far! 
fire  spread,  but  in  our  trip  up 
iskagami  our  course  lay  for  30 
a  more  or  less  westerly  direc- 
i   for   that   distance   we  passed 
a  wilderness  of  blackened    tree 

>S8  from  these  forest  fires  ig 
9.  When  it  i^  realized  that 
»  fire  devastated  an  area  of 
3,000  square  mile^  and  destroy- 

12  m. 


ed  as  well  hundreds  of  moose,  bear,  cari- 
bou, and  innumerable  small  animals,  it 
will  be  realized  in  a  slight  degree  how 
great  has  been  the  destruction.    Let  one 
travel  for  miles,  be  it  overland  or  by 
water,   through   these     blackened     des- 
erts, without  seeing  or  hearing  a  living 
thing,  let  him  listen  in  midsummer  to 
the  sighing  of  the  wind  through  these 
leafiess    rampikes,    and    he   will    realize 
the  sadness  of  the  Indian  lament  tjiat 
he  must  now  leave  his  hunting  grounds 
and  go  elsewhere,  far  to  the  eastward 
or  westward,  to  seek  new  spots  where 
the  game  yet  lives.    I  was  in  the  coun- 
try during  that  terrible  fire  of  1901,  and 
1  shaM  always  remember  the  days  we 
passed  in  semi-darkness,  hourly  expect- 
ing  to  have   to  take  to   the   water-  to 
save  our  lives.     Fortunately  we     were 
beyond  its  path  to  the  east,  but  other 
members  of  my  party  were  not  so  for- 
tunate,   losing   all    their     clothes     and 
equipment,  and  one  old  Indian  died  from 
the  efl'ects.    It  has  been  said  that  most 
of    these   fires   have   been   started     by. 
lightning.     Some  may     have  been,  but 
most  of  them  are  ignited  not  by  the  In- 
dians, although  they  are  unfortunately 
far  too  careless,  but  b^^  occasional  white; 
tourists  who  find  their  way  down  the 
various  rivers  every  year  to  the  Bay, 
and  who  do  not  realize  the  awful  dan- 
ger of  a  fire  once  started  in  the  great 
spruce  forests  of  the  north.    It  may  be 
suggested  that   these  great  forest  fires 
have  the  advantage  of  destroying     the 
moss  on  the  muskegs  and  making  these 
lands  fit  for  agriculture,  but  the  damage 
done  far   outbalances   the  gain   in   thin 
way,  and  it  will  be  ample  time  to  clear 
the  drier  muskegs  when  the  country  is 
opened  up. 

The  flora   of  the  Moose  Basin   is  not 
especially  distinctive.     It  is  that  which 
prevails  from  the  Gulf  of  St.  Lawrence 
to  the  edge  of  the  prairies  of  Manitoba, 
and  many  of  the  commonest  species  are 
found  also  in  southern  Ontario.  Duri;)g 
the  months  of  June  and  July  the  wide 
banks  of  the  streams  are  turned     into 
veritable  gardens  with  cyprepedrum  ju- 
brum,  rosa  blanda,  lilium  tigridum.  ane- 
mone alba,  and  many  other  species,  and 
until  late  in  September  various  species 
of  solidago  and  aster  brighten  the  valley 
with  color.     Many  a  northern  pond  is 
beautified  by  its  pond  lilies  and  patom- 
ajretons.  and     even     the     (desolation  of 
the  brules  is  relieved   bv   a  marvelloiis 
growth   of  blue  and  red  fireweed.     The 
ferns   of   the   north   are   also   beautiful, 
and   many  a   narrow   valley   is   for   the 
short  summer  turned  into  a  tropical  par- 
adise by  the  luxuriance  of  their  foliage. 
O^imunda  regalis  is  the  commonest  and 
most  showy,  but  there  are  many  other 
species.  '  '^ 
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Northern  Scenery 

Jlie  scenery  of  northern  Ontario  is 
often  beautiful,  and  though  occasionally 
monotonous  and  lacking  diversity,  it  is. 
nevertheless  a  region  well  "worthy  a  visit 
from  lovers  of  the  beautiful.  High  up 
on  the  upland  plain  the  numerous  lakes 
with  their  rough,  rocky  shores  casting 
sombre  shadows  in  the  dark  waters ; 
their  deep  bays;  their  many  tree-girt 
islatids,  separated  by  narrow  channels; 
and  their  long,  gravelly  points,  all  re- 
mind one  of  the  charms  of  the  Thousand 
Islands  of  the  St.  Lawrence.  Lower 
down  on  the  various  streams  the  change 
from  the  long  sweep  of  still  water  to  a 
wild  dashing  raj>id,  cascade,  or  fall,  is 
often  charming.  The  grandest  and  wild- 
est scenery  occurs  in  the  last  few  miles 
of  the  streams  on  the  upland  plain  at 
the  point  where  they  descend  rapidly 
towards  the  coastal  plain.  The  rapids 
passed  by  Riverside  portage  on  the  Mis- 
sanabie  are  a  magnificent  sight.  Here 
the  river  is  hemmed  in  to  a  width  oH 
a  few  yards,  and  dashes  with  tremen- 
dous Telocity  between  high  w&U^  of  gn  ?ir:s. 
Half  way  down  tjie  cascade  an  extra- 
ordinary columnar  pillar  sixty  or  sev- 
enty feet  in  height  rises  from  the  water, 
and  aroimd  this  the  water  seethes  and 
boils  with  terrific  force.  From  time  im- 
memorial the  Indians  have  known  thia 
strange  place  as  Conjuror's  House. 

T^e  Breakneck  falls,  with  thoir 
straight  drop  of  60  feet ;  the  deep,  rusty- 
walled  cauldron  below;  the  beautiful 
tree-covered  island  dividing  the  falls  in 
two;  and  the  wild  canyon  which  con- 
tinues below  the  falN  make  a  splendid 
bit  of  scenery.  The  view  from  the  ridgQ 
along  the  Abitibi  canyon  is  one  long  to 
be  remembered.  Two  hundred  feet  be- 
low   foam    in    furv    the    waters    of    the 
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great  stream,  here  dashine  over  a  ledge 
in  a  steep,  sharp  fall,  there  surcring; 
through  a  whirlpool,  or  again  seething 
a&rainst  one  or  other  side  of  the  dark 
cliffs  which  border  it.  In  the  brilliant 
sunshine  these  rocks  appear  variousi 
shades  of  gold,  purple  and  red.  while  in 
the  sombre  shade  they  seem  of 
an  inky  blackness.  Lower  down  tho 
canyon  towards  the  north  where  the 
precipitous  walls  in  places  give  way  to 
more  gradual  slopes,  the  dark  fforfre  is 
relieved  by  the  splendor  of  the  northern 
forest,  while  off  to  the  south  the  deep 
canyon  is  lost  in  the  tree-covered  hills 
which  stretch  away  to   the  horizon. 

The  lower  Moose,  with  its  low  mono- 
tonous shores,  and  its  many  flat  bars 
and  islands,  presents  nothing  especially 
attractive  to  the  eve,  but  there  is  some- 
thing  inexpressibly  majestic  about  th'j 
great    sweeps   and   bends   of    a   mighty 


river,  with  the  banks  merging  and  dis- 
appearing in  the  distance  at  the     sky. 
line. 

Wild  Animals 

Every  year  a  few  sportsmen  are  at- 
tracted to  those  great,  lonely  wilds,  and 
seek  rest  and  quiet  from  the  strenuouB 
life  of  our  busy  southern  cities  in  these 
ideal  pleasure  grounds. .  In  a  few  yearSn 
more  and  more  will  take  advantage  of 
the  delightful  scenery  and  good  hunting 
of  the  region,  and  these  will  be  but  thei 
fore-runners  of  himdreds  who  will  come^ 
in  the  future,  as  our  urban  population 
grows. 

Moose  were  exceedingly  plentiful  dur- 
ing the  summer.  Formerly  this  giant 
of  the  forest  was  never  seen  around 
Moose  Factory,  but  this  season  we  saw 
several  within  a  few  miles  of  the  post.- 
One  was  seen  by  my  men  near  lake 
Kesagami,  and  the  Indian  who  was  my 
guide  told  me  that  this  was  the  first 
he  had  ever  known  to  visit  that  part  of 
the  country.  Caribou  do  not  seem  to- 
be  so  abundant,  and  none  were  seen 
during  the  summer.  Red  deer  are  not  un- 
common as  far  north  as  New  Post.  Bear 
occur  commonly,  especially  in  the  upi)er 
part  of  the  coastal  plain,  where  they 
find  excellent  food  in  nimierous  berries 
on  the  new  brules.  All  fur-bearing  jmi- 
mals  apparently  are  decreasing,  and  the 
fire  of  1001  made  terrible  inroads  into 
their  numbers.  We  saw  occasional  mar- 
ten, mink  and  otter,  but  not  a  single 
beaver,  notwithstanding  the  fact  that 
many  of  our  side  trips  during  the  sum- 
mer were  made  into  unfrequented  lakes 
and  streams  admirably  suited  to  be  the 
home  of  this  interesting  animal;  though, 
at  several  points  we  saw  signs  of  him 
in   fresh  cuttings. 

Aboriginal  Inhabitants 

I  am  told  that  the  number  of  Indians 
in  the  Moose  basin  is  rapidly  diminish- 
ing. This  is  due  in  part  to  the  large 
annual  emigration  southward  to  'the 
Canadian  Pacific  railway,  and  also  to 
the  terrible  decimation  of  the  tribe  of 
late  by  tuberculosis  and  measles.  The 
latter  disease  swept  off  quite  one-fifth 
of  the  population  of  Moose  Factory  dur- 
ing the  summer  of  1902,  and  this  sum- 
mer during  my  short  stay  in  the  region 
the  mortalitv  from  tuberculosis  was 
really  tragic.  In  fact,  the  present  con- 
dition of  the  Moose  Indian  is  <mo9t  de- 
plorable. The  Hudson's  Bay  Company 
has  much  diminished  in  grandeur  of 
late,  and  the  chief  depot  formerly  at 
Moose  has  been  removed  to  Charlton 
island,  so  that  the  Indians  who  formerN 
found  work   in   unloading     the   ship   at 
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se  Factory,  and  in  charging  the  vari- 
vessels  which  carried  the  outfit  of 
»r  posts  have  been  deprived  of  this 
Joyment.     Moreover,     many   of  the, 
.ch  servants  of  the  company  have! 
discharged  and  have  gone  to  the 
'^ay  with  their  families,  so  that  the 
^^^^t>:^ly  of  cattle  formerly  kept  at  the 
t;ory  has  been  greatly  lessened.  Thi«i 
oves  another     means     of  livelihood 
the  natives — that  of  cutting  fodder 
the  cattle.     Then  again,  their  nat- 
&1  means  of  livelihood     is  no  longen 
oductive.     The  supply  of  fur-bearing) 
'i^mals  in  the  region     is  undoubtedly 
^all,  and  though  moosis  is  increasing, 
till  this  animal  is  in  numbers  far  Uki 
"^cw  to  supply  the  Cree     Indians  with 
"^^eat  ^during   the    long   winter — a   lack 
^Xrhich  a  comparatively  large  number  of 
^^uskrat,   hare,   and     partridge    by   no 
^eans  fills.    Of  late  it  has  become  more 
and  more  nece^isary  to  depend  on  the 
imported  provisions  of  the  company,  and 
without  the  wherewithal  to  obtain  these 
their  long  winters  are  passed  in  a  state 
of  semi-starvation,   in   which   condition 
they  are  a  ready  prey  to  disease.  Many 
of  them  have  taken  to  living  around  the 
Hudson  Bay  post  at  Moose  Factory,  even 
dwelling   in   houses     in  winter — a  pro- 
cedure absolutely  fatal  to  them  in  that 
they  do  not  understand  the  first  prin- 
ciples   of  ventilation,     and   the   change 
from  the  fresh  air  that  circulates  freely 
through   their  wigwams  to  a  hot     and 
stuffy,  dark,  dirty  room   is  disastroiu. 
As  compared  with  the  well  dressed,  well- 
fed,  healthy  Ojibways  of  Lake  Abitibi, 
New   Post,   or   New   Brunswick   House. 
they    are    a    miserable,   squalid,   poorly 
clad,  and  sickly  people,  quite  unlike  one's 
idea  of  the  noble  red  man.    Yet  in  spite 
of  their  condition  they  are  a  charming,, 
simple,  imaginative,  and  at 'times  grate- 
ful people;  and  I  do  think  soniQ  serious 
efforts   ought  to  be  made   to   alleviate 
^heiT   distressing  condition.  Thoupfh  not 
^y  nature  specially  industriouR,  still  at 
^he   same  time  they  are  not  lazy,  and 
*^  a  rule  if  they  have  work  to  do  they 
<U>   it  to  the  best  of  their  abilitv.  The 
"^-civent  of  a  free  trader  to  Moose  Fac- 
^*^ry  a  year  ajjo  gave  work  to  most  of 
^^em,  but  I  do  not  think  that  it  was 


of  a  kind  likely  to  prove  oi  lasting  in- 
terest to  them,  and  rival  trading  doea 
not  improve  the  morale  of  the  bidian. 

Every  effort  is  being  made  to  amelio- 
rate the  state  of  the  Crees  by  the  Bishop 
of  Moosonee  and  Mrs.  Newnha.n,  but 
the  path  of  these  benefactors  is  not  an 
easy  one,  and  they  receive  little  or  no 
support  from  outside.  Mrs.  NewnhanL 
has  herself  built  a  well  equipped  though 
small  hospital,  well  cared  for  by  Miss 
Johnson,  a  deaconess  and  carefully 
trained  nurse.  When  I  was  at  Moosei 
Factory  this  summer,  I  saw  several  In- 
dians leave  the  hospital  cured  of  their 
various  complaints,  and  others  well 
taken  care  of  during  their  last  few  hours 
of  life.  During  the  epidemic  of  measles 
a  year  ago  the  presence  of  the  hospital 
with  its  willing  workers  doubtless  saved 
almost  the  complete  annihilation  of  the 
tribe. 

The  condition  of  the  Ojibway,  who  oc- 
casionally hunts  as  far  north  as  lake 
Kesagami,  is  infinitely  better  than  that 
of  his  northern  Swampy  Cree  neighbor. 
In  the  first  place,  he  has  had  less  of 
the  evil,  and  to  the  Indian  deadly,  con- 
tact with  white  men.  His  hunting 
grounds  are  wider  and  better  stocked, 
and  he  gets  a  better  market  for  his  furs. 
On  our  return  journey  in  the  autumn 
we  fell  in  with  a  band  of  Ojibways  on 
lake  Abitibi,  and  I  was  really  surprised 
at  their  opulence.  They  were  well  and 
neatly  dressed,  and  abundantly  supplied 
with  food  for  the  winter.  Moreover, 
they  were  apparently  an  intelligent,  self- 
reliant,  and  independent  people,  in  de- 
lightful contrast  to  the  importunate 
Crees. 

It  is  with  pleasure  that  I  acknowledge 
my  indebtedness  for  the  many  courtes- 
ies extended  to  me  and  to  my  pArty 
during  the  past  summer  by  the  various 
officers  and  servants  of  the  Hudson's 
Bay  Company,  and  by  the  missionaries 
of  the  Church  of  England  in  northern 
Ontario.  Especially  do  I  wish  to  thank 
the  Bishop  of  Moosonee  and  Mrs.  Ncwn- 
ham,  whose  kindness  to  us,  a^  well  ad 
to  all  strangers  who  have  found  their 
way  to  the  shores  of  Janaes  Bay,  turned 
that  far  away  outpost^  of  iciviUzation 
into  a  veritable  haven  of  rest.  ' 
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The  foBsiliferous  rocks  deposited  on 
the  northern  flanks  of  the  great  Arch- 
aean axis  of  Ontario  occupy  a  vast  area 
to  the  south  and  west  of  James  Ba>. 
They  reaiih  from  the"  border  of  the  old 
land  to  the  waters  of  the  sea  and  arc 
responsible  for  many  of  the  physio- 
graphic features  of  the  coastal  plain. 
To  their  presence  must  be  ascribed  the 
character  of  the  Moose  river  from 
Moose  Factory  almost  to  the  lung  port- 
age, as  well  as  for  vthat  of  all  tne 
tributaries  of  the  Moose,  the  Albany 
and  the  other  streams  of  the  coastal 
plain.  Little  has  been  done  to  deter- 
mine the  exact  horizon  of  these  rocks, 
but  it  seems  probable  that  a  fringe  of 
Silurian  deposits  lies  on  the  flank  of 
the  upland,  at  least  in  places,  while  the 
major  portion  of  the  Palaeozoic  area  is 
i;ompo8ed  of  rocks  of  an  age  comparable 
with  the  Upper  Helderberg. 

The  writer  lias  at  various  times  had 
an  opportunity  to  examine  the  series  as 
presented  on  the  Abitibi,  the  Moose,  the 
French,  the  Kwataboahegan  and  other 
streams  of  the  Moose  system.  General- 
ly speaking,  the  assemblage  of  fossils 
at  these  different  points  is  practically 
similar,  but  far  too  little  work  has  \>een 
'  done  to  enable  us  to  say  that  but  one 
horizon  of  Devonian  rocks  is  exposed  in 
the  basin  of  the  Moose  river.  It  is  in 
no  wise  the  purpose  of  the  present 
paper  to  attempt  to  classify  the  depos- 
its of  the  Palaeozoic  in  this  region,  but 
merely  to  add  to  the  available  infor- 
mation concerning  the  series  as  a  whol«*. 
More  particularly  it  is  desired  to  de- 
scribe the  fossils  of  the  Kwataboahegan 
river,  a  tributary  entering  the  Moos«> 
on  the  north  side  about  12  miles  above 
Moose  Factorv. 

The  following  notes  are  the  retsult  ol 
a  little  desultory  collecting  while  en- 
gaged on  work  in  connection  with  the 
recent  expedition  to  investigate  the 
coal  of  the  Hudson's  Bay  slope.  The 
rocks  on  the  Kwataboahegan  teem  with 


fossils  and  form  a  rich  hunting  grou: 
for   the   palaeontologist.      While    it 
thought   that  the   accompanying  list 
much  more  complete  than  any  previo 
ly  obtained,  it  must  be  admitted  thai 
but    a   small    percentage    of    the   forms 
actually  occurring  are  recorded.  , 

The  strata  exposed  on  the  Kwata- 
boahegan present  limestones  of  a  yel- 
lowish brown  color,  literally  filled  wiui 
organic  remains,  mostly  in  the  form  of 
casts.  The  general  appearance  of  this 
rock  is  strikingly  like  that  of  the 
Guelph  limestone  and  dolomite  of 
southern  Ontario.  A  grayish  limestone 
is  also  seen,  but  the  stratigraphical  re- 
lations of  the  two  series  remains  to 
be  worked  out.  The  gray  rock  is  poorer 
in  the  remains  of  molluscs,  but  is  far 
more  prolific  in  corals  and  brachiopods 
than  the  soft  yellow  variety.  This  lat- 
ter rock  is  much  better  exposed  on  the 
Kwataboahegan  than  elsewhere  in  the 
Moose  basin,  exactly  comparable  rocks 
not  being  observed  by  the  writer  on 
either  the  Abitibi  or  the  French  river. 
As  above  stated,  the  conditions  of  last 
summer's  work  did  not  admit  of  any 
attempt  to  differentiate  strata.  The 
following  lists  must  be  regarded  there- 
fore as  simply  indicative  of  the  gen- 
eral fauna  of  the  Devonian  as  ex- 
l>osed  on  tlie  Kwataboahegan  river.  Ik 
is  to  be  hoped  that  at  no  disfant  date 
an  opportunity  will  arise  to  carry  out 
in  detail  the  interesting  work  of  com- 
paring the  Palaeozoic  strata  to  the 
north  with  those  to  the  soutli  of  the 
Archaean  protaxis. 

In  the  summer  of  1902  Mr.  W.  J. 
Wilson  made  a  small  collection  of  fos- 
sils from  the  rocks  of  the  Kwataboahe- 
gan. a  list  of  which  appears  in  the  Re- 
])ort  of  the  Geological  Survey  of  Canada 
for  1902.  All  the  species  collected  by 
Mr.  Wilson  were  observed  with  the  ex- 
iception  of  Gromphoceras  beta.  Although 
from  time  to  time  occasional  fossils 
have   been    recorded    from     the     Moose 
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lMi«in  by  Dr.  Bell  aiod  others,  so  far  as 
the  writer  is  aware,  the  work  of  Mr. 
AVilson  furnishes  the  only  record  from 
the  Kwataboahegan.  Gomphoceras 
beta  is  therefore  added  to  the  tiait  of 
apecies  seen  last  summer.  The  uniden- 
tified forms  of  Mr.  Wilson's  collection 
are  not  considered. 

Anthozoa 

Great  numbers  of  corals  are  to  be 
seen  in  both  ihc  yellow  and  the  gray 
limestone,  particularly  the  latter.  The 
corals,  more  especially  the  rugose  va- 
rieties, resist  the  action  of  the  weather 
better  than  the  enclosing  rock,  and  are 
therefore  found  free  along  the  fihore  of 
the  stream.  The  following  species  were 
obtained: 

I<Vivoditeei   basMiltica,   Gold. 
Favosites  liemispherica,  M.*£.  and  H. 
Favosites   turt>inata.  Bill. 
Favosites  wincihelli,  Rom. 
Favosites  gibsoni,  sp.  nov. 
Alveolites    squamosus,   Bill. 
■  Alveolites   vallorum,    Meek.?,  indet. 
Syringopora  nobiiis.  Bill. 
Syringopora  nobiiis,  Bill. 
Syringopora   perelegans,  Bill. 
Syringopora  hisingeri.  Bill. 
Diphyphyllum,  arundinaceum,  Bill. 
DiphyphHlum  simcoense.  Bill. 
PbiUipsaster  gigas,  Owen. 
Phillipsaster  verneuli,  M-E  and  H. 
Aorophvllum  oneidaense.  Bill,    (uoubt- 
fcl). 

Streptelasma  prolifleiuii,  Bill. 
Zaphrentis  gigantea,  Lesueur. 
Crepidophyllum  archaici.  Bill. 
Cyathophyllum    exiguum,   Bill. 
Cyathophyllum  halli.  M-E  and  H. 
(Hadopora  cryptodens,  Bill. 

As  far  as  possible  the  revision  of  the 
Canadian  corals  by  Lawrence  M.  Lambe 
vras  followed  in  identifying  the  above 
MpecieH  (1 ) .  Roiiiinper's  s|)eoieH,  Favo- 
ciites  winc'helli.  is  however,  retaine«l   (2). 

Favosites  g:ibsoni 

sp.  nov* 

On  the  Kwataboahegan  river  a  single 
specimen  of  a  remarkable  favositoid 
coral  was  obtained  for  which  the  above 
name  is  proposed.  Thf  coralhim  forms 
an  almost  circular  stock  with  a  dia- 
meter of  six  centimetres.  ihe  speci- 
men obtained  is  17  cm.  long  and  is  sharp- 
ly broken  at  both  ends.  In  this  length 
of  17  cm.  there  is  no  perceptible  taper- 
ing of  the  corallum,  so  that  it  is  a  fair 
conclusion  that  the  coral  attained  a  con- 

(1)  Contributions  to  Canadian  Palaeon- 
toloiry:   Vol    TV..   Pts.   I  *  II. 

(2)  Geol.  Sur.  Mlchlgm.  187.^1870  (Low- 
er Peninsula). 


siderable  length,  possibly  several  feet. 
The  corallites  are  disposed  so  symmetri- 
cally around  a  central  axis  that  we  are 
forced  to  ascribe  an  erect  position  to 
the  living  colony.  Whether  the  coral- 
lum branched,  as  in  most  of  this  type  of 
favositoid  corals,  it  is  impossible  to 
say;  the  specimen  shows  no  evidence  of 
this  manner  of  growth,  but  it  would  be 
premature  to  say  that  it  did  not  exist. 
The  corallites  arise  by  intermural  gem- 
mation at  the  axis  of  the  colony,  and 
grow  upwards  three  centimetres,  in 
which  distance  they  diverge  from  the 
axis  three-quarters  of  a  centimetre. 
Here  they  turn  abruptly  outwards,  and 
continue  to  the  surface  in  a  direction, 
strictly  at  right  angles  to  the  central 
line  of  the  corallum.  The  corallites  are 
practically  equal  in  size,  the  largest  be- 
ing slightly  under  a  millimetre  in  dia- 
meter. They  are  strictly  polygonal,  in 
most  cases  hexagonal,  in  shape,  and  are 
closely  apposed,  there  being  no  trace 
of  interstitial  tissue.  The  intermural 
pores  occur  in  the  sides  of  the  corallites 
and  are  of  comparatively  large  size,  one 
quarter  of  a  millimetre  in  diameter,  and. 
separated  from  each  other  by  doubly 
that  distance.  The  large  size  of  the 
pores  and  their  considerable  frequency 
necessarily  occasions  accidental  conflu- 
ence across  several  corallites,  so  that 
the  weathered  surface  shows  small  veri- 
form  depressions  where  this  has  occurr- 
ed. The  tabulae  are  somewhat  fiexu- 
ous  and  in  many  cases  incomplete 
(squamulae) :  about  five  occur  in  the 
distance  of  one  millimetre.  It  will  be 
seen  therefore  that  the  irregularity  of 
hhe  tabulae  will  he  interiered  with  by 
the  intermural  pores,  giving  rise,  in  ver- 
tical sections,  to  zooidal  chambers  con- 
nected by  large  channels,  which  in  some 
cases  are  seen  to  cross  .several  coral- 
lites. Septa  appear  to  be  entirely  ab- 
sent. 

A  most  remarkable  feature  of  this 
coral  is  the  concentric  lines  of  growth, 
appearing  most  distinctly  on  the  cross 
fracture  which  has  been  subjected  to 
weathering.  The  first  of  these  lines  ap- 
pears at  a  distance  of  one  centimetre 
from  the  centre;  about  ten  rings  are  to 
be  seen  from  this  point  in  a  similar  dis- 
tance outward,  being  more  closely  crowd- 
ed as  the  periphery  is  approached.  A 
photograph  of  the  weathered  end  is  re- 
produced in  PI.  IT..  Fig.  2,  and  a  sketch 
in  PI.  VTT.,  Fiir.  1.  The  weathered  effect 
is  seen  to  arise  from  the  fact  tnat  the 
wall  matter  is  more  soluble  than  the  in- 
filtered  calcite  filling  tlie  cavities.  This 
will  account  for  the  radial,  tube-like  ap- 
pearance. Tlie  concentric  rinsrs  are  seen 
to  owe  their  original  to  a  differential 
weathering  in  the  walls  of  the  coral- 
lites, due  to  a  difference,  in  texture  ob- 
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taindng  at  the  same  time  in  all  the  cor- 
alites  of  the  colony,  thus  giving  rise  to 
uniform  concentric  rings.  On  a  polished 
surface  the  resistant  portions  appear  as 
dear  lines  across  all  the  corallites,  while^ 
the  more  readily  weathered  parts  are 
represented  by  alternating  milk-white 
portions.  As  the  clear  portions  with- 
stand the  action  of  the  weather  while 
the  rest  of  the  wall  is  disintegrated,  it 
follows  that  the  unaltered  part  will  ap- 
pear as  a  ring  embracing  all  the  coral- 
lites  and  surrounding  the  axis  of  the 
corallum.  The  reason  for  the  hardening 
of  all  the  corallites  at  the  same  level 
is  no  doubt  to  be  sought  in  the  different 
activity  of  the  organism  in  the  different 
seasons.  Thin  sections  show  excellently 
this  difference  in  growth;  the  clear  por- 
tions appear  as  such,  while  the  white 
parts  appear  dark  under  the  microscope, 
no  doubt  owing  to  a  less  dense  struc- 
ture and  the  inclusion  of  air.  Further, 
distinct  lines  of  growth  can  be  made 
out.  It  appears  that  the  substance  of 
the  wall  of  the  corallite  was  deposited 
in  layers  with  a  greater  or  less  slant 
towards  the  centre  of  the  tube.  In  sum- 
mer the  growth  was  rapid  and  the  slant 
steep  as  shown  in  the  dark  parts  of  the 
section,  while  in  winter  the  growth  was 
slow  and  the  inclination  of  the  lines  of 
growth  much  less  pronounced,  as  shown 
in  the  clear  portions  of  the  section. 

Stromatoporoidea 

The  only  Favosites  that  at  all  re- 
sembles this  apecies  is  F.  cariosus,  Davis, 
figured  but  not  described  in  the  Fossil 
Corals  of  Kentucky.  The  corallites  are 
however,  much  larger  and  lack  the  lines 
of  growth  characteristic  of  our  species. 
The  corallum  seems  to  be  smaller,  but 
without  any  description  of  Davis'  form 
it  is  impossible,  even  hazardous,  to  make 
comparisons.  (Plate  1.,  Figs.  1-5;  plate 
II.,  Fig.  2;   plate  VII..  Fi^s.   1-2). 

This  interesting  class  of  organism  oc- 
curs in  great  abundance  throughout  the 
region,  and  in  many  cases  the  specimens 
are  preserved  with  such  perfection  as 
to  render  their  idontification  possible. 
The  determination  of  species  of  Stroma- 
toporoids  is  ahvays  attended  with  jjrcat 
difficulties,  first,  because  it  is  practi- 
cally impossible  to  obtain  all  the  mat- 
erial desirable  for  the  presentation  of 
the  various  features:  second,  because  the 
preservation  is  in  many  cases  imperfect; 
and  third,  because  the  specific  differen- 
tiation depends  on  point  of  minute  strii<»- 
ture  showing  such  Erradual  differences 
that  it  is  almost  impossible  to  draw 
the  dividing  line. 

In  the  following  notes  the  writer  has 
attempted   to  identify  with   known  spe- 


cies as  many  forms  as  possible,  i 
create  new  species  only  where  tiki 
acters  of  the  specimen  are  differex 
some  emphasized  point  in  the  d 
tion  of  known  species.  He  is  pr 
to  admit  however  that  on  the  on< 
all  the  species  might  be  considere 
or  on  the  other  hand,  by  the  neg 
of  certain  characters  they  might 
ascribed  to  previously  described 
There  is  little  doubt  that  the  t 
character  of  stromatoporoids  alter 
age.  Deep  sections  show  that  t 
fleotion  of  the  laminae  into  mor 
is  acquired  in  la^er  life.  Unless 
face  peculiarity  is  persistent  fro 
younger  to  the  oldest  laminae, 
have  no  specific  value.  Certain  e 
characteristics  as  granulation,  etc 
by  thus  persistent  but  mamelon 
are  not.  In  the  lack  of  any  reco 
system  in  this  matter  the  writ< 
preferred  to  put  stress  on  the  i 
differences  of  structure,  but  hai 
forced  to  regard  surface  charactei 
that  character  has  been  used  by  a 
to  define  their  species. 

Syrmsrostroma    restisrouche 

Spencer 

A  specimen  was  obtained  agree 
a  general  way  with  Spencer's  i 
from  the  Silurian  of  New  Brun 
The  form  of  the  coenosteum  is  the 
and  the  nature  of  the  surface,  wi 
astrorhizal  markings  almost  ide 
In  vertical  section,  however,  a  < 
erable  difference  is  observable  :  t 
lars  are  less  stout  and  less  unifc 
size,  while  the  concentric  elemen 
thinner  and  more  sharply  definec 
the  whole,  however,  there  is  no 
difference  than  is  to  be  expected 
same  species  at  a  slightly  higher 
zon . 

Syrinsfostroma   aurora 

sp.  nov. 

This  species  forms  an  extensive 
what    flexuous   coenosteum   attain 
thickness  of  two  inches  or  possibly 
The   surface   is   minutely   granula 
has    well    marked      astrorhizal    sy 
about    15    mm.    apart.      The   astrc 
canals   are   distinct  but  extremely 
cate,  and  the  different  svstems  se 
anastomose.     In  vertical  section    1 
semblance     to     S.     nodulatum     ij 
nounced,   but   only   five   vertical   ] 
occur   in   a  distance  of  two  mm., 
Nicholson  gives  six  or  seven  as  th 
curring.     Further  the  very  points 
distinguish   S.  nodulatum  from  S. 
gouchense  are  lacking  in  S.  auror 
the   latter   species   there   are  no  i 
Ions  which   is  the  chief  character 
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nodulatum,  and  the  astrorhizal  systems 
Instead  of  being  less  developed  are  much 
more  extensive.  Had  not  Frof.  Nichols 
son  emphasised  these  points  of  differ- 
ence as  characteristic  of  &  nodulatum 
there  would  be  no  difficulty  in  consid- 
ering the  species  identical;  as  it  is  we, 
must  regard  S.  nodulatum  and  S.  aurora 
as  the  products  of  the  evolution  of  S. 
restigouchense  in  two  different  geogra- 
phical regions.  The  presence  of  mame- 
Ions  is  doubtless  a  character  acquired 
by'af?e:  deep  vertical  sections  show  a 
constant  increase  outward  in  the  bend- 
ing of  the  laminae  into  these  structures. 
Plate  n.,  Fig.  4,  and  plate  III.,  Figs.  1 
and  2. 

Syrinsfostroma  densum 
Nich. 

A   specimen  referable   to   this  species 
was  collected.     Like  nearly  all  the  ex- 
amples from  our  region,  however,  cer- 
tain   points  of  difference     are   observ- 
able,  more   particularly   in    the   nature 
of  the   astrorhizal  systems,  the  centres 
of  which  are  15  mm.  apart,  while  in  a 
specimen  of  S.  densum  in  the  collection 
of   Byron  E.  Walker,  Esq.,   they   occur 
at  a  distance  of  five  mm.    In  our  speci- 
men  the  surface  is  minutely  granular, 
precisely    like    that    of    Stromatoporella 
turberculata,  Nich.      The  surface  is  Tiot 
described  by  Nicholson,  but  Mr.  Walk- 
er's  specimen  shows  no  granulation   of 
^his  nature. 

Qathrodictyon  laxum 

Nich. 

,    This  specimen  conforms  very  closely  to 
'the  description  of  the  type. 

Actinostroma  moosensts 
sp.  nov. 

This  specimen  very  closely  resembles 

A.  'stellulatum,   Nich.,   but    as   the   Eu- 

Topean   variety   has   not   hithorto   been 

reported  in  America,  and  as  the  present 

specimen  differs  in  some  distinct  details, 

it  is  thought  better  to  eatablish  a  new 

species. 

The  coenosteum  is  apparently  mas- 
sive and  doubtless  attains  considerable 
dimensions,  fragments  being  obtained 
several  inches  in  diameter  and  from  one 
to  two  inches  thick.  The  laminae  are 
distinct,  and  disposed  in  concentric  lay- 
ers from  one-fifth  to  one-sixth  of  a  niil- 
limetet  apart.  Considerable  crumpling 
is  observable  in  the  laminae  particularly 
where  they  bend  upwards  to  form  the 
mamelons.  This  surface  character  seems 
to  be  more  strongly  marked  than  in  A. 
<tellulai(nm,  a^  a  constant  and  distinct 


mamelons  about  four  mm.  apart  oover 
the  whole  surface  of  the  coenosteum  as 
well  as  the  surface  which  may  be  pro- 
duced by  fission  along  the  laminae.  Uis- 
tinct  astrorhizal  systema  are  present 
situated  from  each  other  a  distance  of 
from  12  to  15  mm.  The  astrorhizal  ca- 
nals are  well  marked,  and  continue  their 
course  for  the  most  part  independent  of 
the  mamelons.  The  systems  are  super- 
imposed  and  are  easily  seen  in  vertical 
section.  As  our  specimen  more  closely 
resembles  the  second  type  of  the  species 
A.  stellulatum,  described  by  Nicholson 
in  his  Monograph,  it  will  be  observed 
that  certain  differences  occur,  as  in  his 
species  the  mamelons  are  from  five  to 
six  mm.  apart  and  correspond  with  the 
astrorhizal  systems.  In  all  the  types 
described  in  a  stellulatum  the  maxi- 
mum distance  apart  of  the  astrorhizae 
is  8  mm.  while  the  present  example  12 
mm.  is  the  minimum  and  an  extreme 
of  20  mm.  has  been  observed. 
Further,  the  astrorhizal  systems 
are  well  developed  with  numerous 
and  long  canals,  sufficiently  exten- 
sive to  anastomose  despite  the  consid- 
erable distance  between  the  astrorhizal 
centres.  In  vertical  section,  the  laminae 
are  seen  to  be  very  distinct,  continuing 
their  course  quite  independent  of  the 
vertical  pillars.  These  elements  are, 
about  one-fourth  of  a  millimetre  apart, 
and  appear  to  be  of  equal  strength  to 
the  laminae.  As  they  are  much  more 
slender  than  in  most  species  of  Actino- 
stroma, one  is  inclined. at  first  sight  to 
think  he  is  dealing  with  a  Clathrodiet- 
yon.  because  it  is  manifestly  impossible 
to  cut  a  section  parallel  to  more  thaik 
a  few  of  the  pillars.  The  round  cut 
ends  of  the  astrorhizal  canals  are  dis- 
tinctlv  seen  in  vertical  *  seciions.  Tan- 
gential  sections  show  the  ends  of  the 
vertical  pillars,  and  the  hexactinellid 
structure  characteristic  of  Actinostroma, 
and  owing  to  the  distinct  eminences  of 
the  mamelons  the  section  shows  con- 
centric rincrs  with  centres  a  variable  dis- 
tanco  apart.   (Plate  m..  Figs.  3  and  4.) 

Throuprh  the  kindness  of  Prof.  J.  M. 
Clark,  State  Paleontologist,  Albany,  N. 
y.,  the  writer  was  enabled  to  compare 
this  specimen  with  one  from  Hackberry, 
oisrht  miles  above  Rockford,  Iowa.  This 
specimpn  was  unnamed,  but  is  essen- 
tiallv  similar  in  pxternal  characters  to 
that  under  review.  He  has  al'so  had  the 
privilopje  of  comparin<j  the  specimen  with 
samples  of  A.  stellulatum  in  the  collec- 
tion of  Byron  E.  Walker.  Esq..  Toronto. 
A  small  fragment  of  what  is  probably 
a  variety  of  the  same  species  was  also 
obtained.  The  microscopic  structure  ii 
identical,  but  there  are  no  visible  as- 
trorhizae and  the  mamelons  are  much 
closer    together. 
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Professor  Nicholson  remarks  that  Ac- 
tinostroma  tyrrelli,  Nich.,  is  the  repre- 
sentative in  America  of  A.  stellulatum; 
from  his  description  it  would  appear  that 
the  three  species  are  much  alike,  and 
that  A.  stellulatum  occupies,  in  respect 
to  the  development  of  mamelons  and 
astrorhizal  systems,  a  position  inter- 
mediate between  A  tyrrelli  and  A  moos- 
ensis  of  the  northern  Palaeozoic  areas 
of  Canada. 

By  comparing  the  type  specimens  of 
Stromatopora  solidula  and  S.  expansa  in 
the  museum  at  Albany  with  our  species, 
it  is  seen  that  the  form  is  that  of  S.  ex- 
pansa, while  the  structure  is  closer  to 
S.  solidula.  An  unnamed  specimen  from 
Hackberry  near  Rockford,  Iowa,  which 
I  take  to  be  S.  expansa,  Hall  and  Whit- 
field, exactly  corresponds  to  the  present 
species  in  all  external  appearances.  Sec- 
tions, however,  show  same  striking  dif- 
ferences. The  vertical  pillars  in  A.  moo- 
sensis  are  much  farther  apart  and  less 
continuous  throufifh  the  laminae,  it  being 
almost  impossible  to  prepare  a  sect'Oii 
in  which  a  pillar  can  be  traced  through; 
more  than  two  interlaminar  spaces.  The 
laminae  themseWes  are  somewhat  more 
closely  apposed  in  A.  expansa. 

The  two  species,  A.  expansa  and  A. 
moosensis,  are  so  much  alike  in  exter- 
nal appearance  that  it  has  been  thought 
advisable  to  reproduce  the  vertical  and 
tangential  sections  of  both  in  order  to 
compare  them  under  the  came  condi-*, 
tions.  (Plate  III.,  Figs  3  and  4 — Acti- 
nostroma  moosensis,  Kwataboahegan 
river.  Plate  III.,  Figs.  5  and  6 — Actino- 
stroma  expansa.  near  Rook  wood.  Town. 
Plate  II.,  Fig.  .3 — Actinostronia  moosen- 
sis). 

QathrodictyoQ  problematicum 
sp.  nov. 

It  is  with  some  diffidence  that  a  new 
species  is  founded  on  the  specimen  about 
to  be  described,  as  but  one  fragment  is 
available  and  that  is  almost  destitute  of 
surface  characters.  The  same  or  a  close- 
ly related  species  occurs  at  Le  Roy,  X. 
Y.,  a  section  of  which  I  was  enabled  to 
compare  although  the  specimen  itself 
was  not  available. 

The  concentric  laminae  are  very  ir- 
regular in  direction,  but  are  quite  well 
marked  and  are  distant  from  each  other 
about  a  third  of  a  millimetre.  The  ver- 
tical pillars  appear  in  no  case  to  pass 
through  the  laminae,  and  in  vertical 
section  vary  in  distance  from  each  other 
from  a  quarter  of  a  millimetre  to  more 
than  one  millimetre.  The  pillars  do  not 
seem  to  arise  from  inflections  of  the 
laminae,  but  are  quite  independent,  in 
fact  the  laminae  are  much  more  persist- 
ant than  in  typical  Clathrodictyon.    The 


surface  appears  to  be  without  mamelons 
but  is  slightly  undulating  and  most  min- 
utely granulated.  Astrorhizae  were  not 
observed.  In  cross  section,  owing  to  the 
flexuous  nature  of  the  laminae,  the  cut 
edges  of  these  structures  are  observable 
as  well  as  occasional  round  ^1018  repre- 
senting the  vertical  pillars.  No  infor- 
mation is  obtainable  regarding  the  gen- 
eral shape  and  mode  of  growth  of  the 
coenoeteum.  The  mass  of  the  atronia- 
toporoid  is  traversed  by  caunopore 
tubes  about  two-thirds  of  a  millimetre 
in  diameter,  terminating  on  the  surface- 
two  mm.  apart.  The  species  is  very, 
closely  allied  to  Srtromatoporella  seV 
wyni,  N^ch.  In  vertical  section  the  re- 
semblance is  exact  in  the  size  of  the 
visicles,  the  only  difference  being  in  the 
slightly  less  inflected  nature  of  the  lam- 
inae at  the  points  of  departure  of  the 
radial  pillars.  In  tangential  section  how- 
ever there  is  a  marked  difference,  as 
none  of  the  perforated  tubercules  of  S. 
selwyni  are  present  to  give  the  circular 
cross  section  figured  by  Nicholson.  Aiv 
artificial  surface  produced  by  fission  in 
C.  problematicum  shows  a  granulated 
surface,  but  the  little  tubercules  are  only 
about  one-fifth  of  a  millimetre  apart, 
whereas  in  S.  selwyni  the  distance  of 
separation  is  one-half  millimetre.  Fur- 
ther the  eminences  are  much  larger  in 
S.  fielwyni,  and  the  greater  ones  are 
perforated,  a  characteristic  not  observed 
in  C.  problematicum.  The  tendency  at 
the  present  time  is  to  regard  the  pre- 
sence of  caunopore  tubes  as  of  no  diag- 
nostic value. 

As  Nicholson  regards  the  perforated 
granules  to  represent  the  termination^, 
of  the  zooidal  tubes  which  he  makes  the 
main  means  of  differentiation  of  the 
genus  Stromatoporella,  it  is  apparent 
that  our  species,  in  which  these  ele- 
ments are  entirely  lacking  cannot  be- 
long to  this  genus.  The  only  other 
established  genus  at  all  capable  of  re- 
ceiving it  is  the  genus  Clathrodictyon, 
and  it  is  accordingly  placed  here  "but 
with  the  limitation  already  commented* 
upon.  (Plate  ^^,  Figs,  o  and  6). 

Stromatopora  tubulif  era 

sp.  nov. 

One  small  fragment  only  was  obtain- 
ed of  the  species  to  which  the  above 
name  is  provisionally  given.  The  gen- 
eral form  of  the  coenosteum  seems  to 
be  of  the  same  nature  as  Stromatopora 
concentrica.  No  mamelons  or  surface 
indications  of  astrorhizal  systems  were 
observed.  A  polished  vertical  section 
suggests  Syringostroma  densum,  Nich., 
but  a  very  close  examination  shows  the; 
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lack  of  closely  applied  concentric  lam- 
inae  and  the     continuation  of   minute 
<:lear  Terticai  lines,     representing     the 
xooidal  tubes,  for  as  much  as  two-thirds 
of  a  millimetre.    This  condition  is  never 
seen,  in  Syringostroma  densum,  nor  are 
the   occasional     large     pillars     of  that 
species  visible  in  our  example,     in  thin 
vertical  sections  the  resemblance  is  en- 
tirely lost,  and  the  typical  structure  of 
the  genus  Stromatopora  is  at  once  seen. 
The   latilaminae   are   apparent    as   well 
<lelined  lines  a  variable  distance  apart, 
the  average  being  about  one  millimetre. 
Concentric  elements  between  these  lines 
are  barely  distinguishable,  and  the  radi- 
cal pillars     are  apparently     absent.     A 
distinct  radial  structure  is  however  seen, 
owing  to  the  excellent   development  of 
the  zooidal  tubes.     These  structures  ex- 
tend from  latilamina  to  latilamiiia  with 
a  slightly  flexuous  course,  about    15  ap- 
pearing   in   the    horizontal    distance    of 
one  millimetre  in  the  case  of  thick  sec- 
tions; in  very  thin  sections  about  half 
that  number  occur  separated  by  about 
their   own  width     of   infiltercd   matter. 
In  transverse  section  the  zooidal  tubes 
appear  as  distinct  rings,  by  no   means 
constant    in   their    distance    of    separa- 
tion, but  averaging  from  a  fourth  to  a 
sixth  of  a  millimetre  apart.    The  zooidal 
tubes  show  distinct  tabulae  and  in  the 
better  preserved  portions  of  the  speci- 
men are  seen  to  present  these  structure 
to  the  number     of  16  in    a  millimetre. 
^thou£^  the   surface  of  the  specimen 
is  too  ill  preserved  to  show  any  astror- 
hizae,  it  is  likely  that  such  structures 
Were  well  developed  as  numerous  large 
''ound  holes  are  to  be  seen  in  vertical 
%«ction  particularly  immediately    above 
t,he   latilaminae.     (Plate  IV.,  Fig.    1,  2, 
3  and  4.) 

Echinodermata 

Of  this  class  of  organisms  nothing 
'^vas  observed  except  numerous  incleter- 
^^ninable  crinoidal  columns. 

Polyzoa 

Great   numbers  of  polyzoa    were    ob- 
^lerved,  nearly  all  being  examples  of  the 
:4amily     Fenestellidae.     Most     of   these 
'Sossils  are  in  a  very  poor  state  of  pre- 
vervation,  and  but  few  were  collected. 
TThe   identification    of   the    Polyzoa  even 
'When   in  good   condition    is   a   labor   of 
time.    Among  those  obtained,  one  mucli 
Tesembles  Polypora     peran^ulnta.    Hall. 
and  another  has  a  less  strikin<;  resemb- 
lance to  Polypora  shumardi,  Prout.    The 
latter  specimen  has  its  fen  est  rules  clos- 
er  together    horizowtally     and     farther 
apart   vertically  tlian    in    P.   shumardi. 


Cydotrypa  borealif 

ip.  nov. 

One  small  specimen  was  obtain*ed  of 
a  species  of  Cyclotrypa  closely  related 
to  C.  communis,  Ulrich,  and  even  more 
nearly  to  C.  eollina  (3).  But  as  both 
of  these  species  are  ascribed  to  the 
Hamilton  formation,  and  as  the  present 
example  differs  in  some  details,  it  is 
thought  advisable  to  establish  a  new 
species  as  above.  Zoafium,  fiat,  dis- 
co idal,  probably  iiicrusting,  epitheca  un- 
known.  Total  width  of  the  specimen 
about  five  centimetres,  with  a  thickness 
of  five  or  six  millimetres.  These  fig- 
ures do  not  necessarily  express  the 
total  size  of  the  zoarium,  as  but  a  por- 
tion is  accessible.  {Surface,  gently  un- 
dulating; monticules  very  slightly  rais- 
ed, about  12  millimetres  apart.  Zooecia 
circular  from  .2  to  .3  millimetres  in 
diameter.  Between  the  monticules  they 
are  separated  by  about  half  their  own 
diamet-er.  The  zooecia  on  the  monticules 
are  the  largest  and  are  separated  from 
each  other  by  correspondingly  great 
distances.  Zooecial  tubes,  circular  and 
thin  walled.  Lunaria  apparently  absent. 
Mesopores  angular,  forming  rings 
around  the  tubes;  size  of  the  mesopores 
variable,  some  being  as  large  as  the 
zooecia  while  others  are  about  one* 
fourth  that  size.  An  average  of  nine 
mesopores  surround  each  tube.  Com- 
monly only  one  or  two  mesopores  occur 
between  the  neighboring  zooecia,  but  as 
many  as  six  were  observed.  Acantho- 
pores  apparently  absent.  Vertical  sec- 
tions show  the  zooecial  tubes  to  possess 
diaphragms  at  intervals  of  about  one-, 
fourth  of  a  millimetre,  while  the  meso- 
pores are  more  frequently  crossed  by 
horizontal  divisions  which  are  crowded 
towards  the  periphery  and  show  a  ten- 
dency to  coalesce  into  continuous  plates. 

The  species  is  closely  related  to  Cyclo- 
trypa (Fistulipora)  eollina,  Ulrich,  but 
may  be  distinguished  by  the  much 
greater  distance  apart  of  the  monti- 
cules. Tlie  minute  structure  seems  to 
be  almost  identical,  and  although  an  epi- 
theca was  not  observed,  the  vertical  sec- 
tion shows  a  distinct  structural  line 
where  the  zoarium  rests  on  the  sub- 
stratum.     (Plate   II.,  Figs.    1   and  2). 

Brachiopoda 

The  fauna  of  the  series  is  not  par- 
ticularly strong  in  this  class  of  organ- 
isms. Tlie  soft  yellow  rock  shows  very 
few  brachiopods,  but  the  pray  lime- 
stone is  much  richer.    Species  were  iden^ 

(3)  Geol.  Sur.  Illinois,  Vol.  VIII..  pp. 
476-478. 
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Professor  Nicholson  remarks  that  Ac- 
tinostroma  tyrrelli,  Nich.,  is  the  repre- 
sentative in  America  of  A.  stellulatum; 
from  his  description  it  would  appear  that 
the  three  species  are  much  alike,  and 
that  A.  stellulatum  occupies,  in  respect 
to  the  development  of  mamelons  and 
astrorhizal  systems,  a  position  inter- 
mediate between  A  tyrrelli  and  A  moos- 
ensis  of  the  northern  Palaeozoic  areas 
of  Canada. 

By  comparing  the  type  specimens  of 
Stromatopora  solidula  and  S.  expansa  in 
the  museum  at  Albany  with  our  species, 
it  is  seen  that  the  form  is  that  of  S.  ex- 
pansa, while  the  structure  is  closer  to 
S.  solidula.  An  unnamed  specimen  from 
Hackberry  near  Rockford,  Iowa,  which 
I  take  to  be  S.  expansa,  Hall  and  Whit- 
field, exactly  corresponds  to  the  present 
species  in  all  external  appearances.  Sec- 
tions, however,  show  some  striking  dif- 
ferences. The  vertical  pillars  in  A.  moo- 
sensis  are  much  farther  apart  and  less 
continuous  throufifh  the  laminae,  it  being 
almost  impossible  to  prepare  a  sect'Oii 
in  which  a  pillar  can  be  traced  through; 
more  than  two  interlaminar  spaces.  The 
laminae  themselves  are  somewhat  more 
closely  apposed  in  A.  expansa. 

The  two  species,  A.  expansa  and  A. 
moosensis,  are  so  much  alike  in  exter- 
nal appearance  that  it  has  been  thought 
advisable  to  reproduce  the  vertical  and 
tangential  sections  of  both  in  order  to 
compare  them  imder  the  came  condi-. 
tions.  (Plate  III.,  Figs  3  and  4— Acti- 
nostroma  moosensis,  Kwataboahegan 
river.  Plate  III.,  Figs.  5  and  6 — Actino- 
Rtroma  expansa.  near  Rock  wood.  Town. 
Plate  II.,  Fig.  .3 — Actinostronia  moosen- 
sis). 

ClathrodictyoQ  problematicum 

sp.  nov. 

It  is  with  some  diffidence  that  a  new 
species  is  founded  on  the  specimen  about 
to  be  described,  as  but  one  fragment  is 
available  and  that  is  almost  destitute  of 
surface  characters.  The  same  or  a  close- 
ly related  species  occurs  at  Le  Roy,  N. 
Y.,  a  section  of  whicli  I  was  enabled  to 
compare  although  the  specimen  itself 
was  not  available. 

The  concentric  laminae  arc  very  ir- 
regular in  direction,  but  are  quite  well 
marked  and  arc  distant  from  each  other 
about  a  third  of  a  millimetre.  The  ver- 
tical pillars  appear  in  no  casp  to  pass 
through  the  laminae,  and  in  vertical 
section  vary  in  distance  from  each  other 
from  a  quarter  of  a  millimetre  to  more 
than  one  millimetre.  The  pillars  do  not 
seem  to  arise  from  inflections  of  the 
laminae,  but  are  quite  independent,  in 
fact  the  laminae  are  much  more  persist- 
-ent  than  in  typical  Clathrodictyon.    The 


surface  appears  to  be  without  mamelons 
but  is  slightly  undulating  and  most  min- 
utely granulated.  Astrorhizae  were  not 
observed.  In  cross  section,  owing  to  the 
flexuous  nature  of  the  laminae,  the  cut 
edges  of  these  structures  are  observable 
as  well  as  occasional  round  ^1018  repre- 
senting the  vertical  pillars.  Kb  infor- 
mation is  obtainable  regarding  the  gen- 
eral shape  and  mode  of  growth  of  the 
coeno&teum.  The  ma«s  of  the  stron:a- 
toporoid  is  traversed  by  caunoporei 
tubes  about  two-thirds  of  a  millimetre 
in  diameter,  terminating  on  the  surface 
two  mm.  apart.  The  species  is  very, 
closely  allied  to  Sitromatoporella  sel- 
wyni,  N^ch.  In  vertical  section  the  re- 
semblance is  exact  in  the  size  of  the 
visicles,  the  only  difference  being  in  the 
slightly  less  inflected  nature  of  the  lam- 
inae at  the  points  of  departure  of  the 
radial  pillars.  In  tangential  section  how- 
ever there  is  a  marked  difference,  a^ 
none  of  the  perforated  tubercules  of  S. 
selwyni  are  present  to  give  the  circular 
cross  section  figured  by  Nicholson.  Aiv 
artificial  surface  produced  by  fission  in 
C.  problematicum  shows  a  granulated 
surface,  but  the  little  tubercules  are  only 
about  one-fifth  of  a  millimetre  apart, 
whereas  in  S.  selwyni  the  distance  of 
separation  is  one-half  millimetre.  Fur- 
ther the  eminences  are  much  larger  in 
S.  selwyni,  and  tlie  greater  ones  are 
perforated,  a  characteristic  not  observed 
in  C.  problematicum.  The  tendency  at 
the  present  time  is  to  regard  the  pre- 
sence of  caunopore  tubes  as  of  no  diag- 
nostic value. 

As  Nicholson  regards  the  perforated 
granules  to  represent  the  terminations, 
of  the  zooidal  tubes  which  he  makes  thcj 
main  means  of  differentiation  of  the 
genus  Stromatoporella,  it  is  apparent 
that  our  species,  in  which  these  ele- 
ments are  entirely  lacking  cannot  be- 
long to  this  genus.  The  only  other 
established  genus  at  all  capable  of  re- 
ceiving it  is  the  genus  Clathrodictyon, 
and  it  is  accordingly  placed  here  but 
with  the  limitation  already  commented' 
upon.   (Plate  lY.,  Figs,  .i  and  6). 

Stromatopora  tubulifera 

sp.  nov. 

One  small  fragment  only  was  obtain- 
ed of  the  species  to  which  the  above 
name  is  provisionally  given.  The  gen- 
eral form  of  tlie  coenosteum  seems  to 
be  of  the  same  nature  as  Stromatopora 
concentrica.  No  mamelons  or  surface 
indications  of  astrorhizal  systems  were 
observed.  A  polished  vertical  section 
fiuggests  Syringostroma  densum,  Nich.. 
but  a  very  close  examination  shows  the? 
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Ifi^k  of  closely  applied  concentric  1am- 
uiae   and  the     continuation  of   minute 
crlear  Tertical  lines,     representing     the 
^ooidal  tubes,  for  as  much  as  two-thirds 
i  a  millimetre.    This  condition  is  never 
in  iSyringostroma  densum,  nor  are 
X^he   occasional     large     pillars     of  that 
species  visible  in  our  example.     In  thin 
"^s'ertical  sections  the  resemblance  is  en- 
'^irely  lost,  and  the  typical  structure  of 
^.he  genus  Stromatopora  is  at  once  seen. 
\Lhe    latilaminae   are   apparent    as   well 
«^etined  lines  a  variable  distance  apart, 
^he  average  being  about  one  millimetre. 
CJonoentric  elements  between  these  lines 
sare  barely  distinguishable,  and  the  radi- 
^sal  pillars     are  apparently     absent.     A 
<listinct  radial  structure  lb  however  seen, 
owing  to   the  excellent   development  of 
the  zooidal  tubes.    These  structures  ex- 
tend from  latilamina  to  latilamiua  with 
a  slightly  flexuous  course,  about    15  ap- 
pearing   in   the    horizontal    distance    of 
one  millimetre  in  the  case  of  thick  sec- 
tions; in  very  thin  sections  about  half 
that  number  occur  separated  by  about 
their   own  width     of   infiltered   matter. 
In  transverse  section  the  zooidal  tubes 
appear  as  distinct  rings,  by  no   means 
constant    in    their    distance    of    separa- 
tion, but  averaging  from  a  fourth  to  a 
lixth  of  a  millimetre  apart.    The  zooidal 
tubes  show  distinct  tabulae  and  in  the 
better  preserved  portions  of  the  speci- 
men are  seen  to  present  these  structure 
to  the  number     of  16  in     a  millimetre. 
^though  the   surface  of  the  specimen 
is  too  ill  preserved  to  show  any  astror- 
iUzae,  it  is  likely  that  such  structures 
Were  well  developed  as  numerous  large 
X'ound  holes  are  to  be  seen  in  vertical 
Section  particularly  immediately    above 
the   latilaminae.     (Plate  IV.,  Fig.    1,  2, 
3    and  4.) 

Echinodermata 

Of  this  class  of  organisms  nothing 
"^vas  observed  except  numerous  indoter- 
^siinable  crinoidal  columns. 

Polyzoa 

Great    numbers  of  polyzoa    were    ob- 
served, nearly  all  being  examples  of  the 
family     Fenestellidae.     Most     of   these 
dossils  are  in  a  very  poor  state  of  pre- 
servation, and  but  few  were  collected. 
The   identification    of   the    Polyzoa   even 
irhen   in  good   condition    is   a   labor   of 
time.    Among  those  obtained,  one  much 
resembles  Polypora     peran^ulatu.    ll>ill. 
and  another  has  a  less  striking  resemb- 
lance to  Polypora  shumardi,  Prout.    The 
latter  specimen  has  its  fenest rules  clos- 
er together    horizontally     and     farther 
af>art  vertically  than   in   P.  shumardi. 


Cydotrypa  borealfs 

sp.  nov. 

One  small  specimen  was  obtained  of 
a  species  of  Cyclotrypa  closely  related 
tu  C  communis,  Ulrich,  and  even  more 
nearly  to  C.  coUina  (3).  But  as  both 
of  these  species  are  ascribed  to  the 
Hamilton  formation,  and  as  the  present 
example  differs  in  some  details,  it  is 
thought  advisable  to  establish  a  new 
species  as  above.  Zoafium,  fiat,  dis- 
coidul,  probably  incrusting,  epitheca  un- 
known. Total  width  of  the  specimen 
about  five  centimetres,  with  a  thickness 
of  hve  or  six  millimetres.  These  fig- 
ures do  not  necessarily  express  the 
total  size  of  the  zoarium,  as  but  a  por- 
tion is  accessible.  Surface,  gently  un- 
dulating; monticules  very  slightly  rais- 
ed, about  12  millimetres  apart.  Zooecia 
circular  from  .2  to  .3  millimetres  in 
diameter.  Between  the  monticules  they 
are  sepaiated  by  about  half  their  own 
diameter.  The  zooecia  on  the  monticules 
are  the  largest  and  are  separated  from 
each  other  by  correspondingly  great 
distances.  Zooecia  I  tubes,  circular  and 
thin  walled.  Lunaria  apparently  absent. 
Mesopores  angular,  forming  rings 
around  the  tubes;  size  of  the  mesopores 
variable,  some  being  as  large  as  the 
zooecia  while  others  are  about  one* 
fourth  that  size.  An  average  of  nine 
mesopores  surround  each  tube.  Com- 
monly only  one  or  two  mesopores  occur 
between  the  neighboring  zooecia,  but  as 
many  as  six  were  observed.  Acantho- 
pores  apparently  absent.  Vertical  sec- 
tions show  the  zooecial  tubes  to  possess 
diaphra^n^is  at  intervals  of  about  one-, 
fourth  of  a  millimetre,  while  the  meso- 
pores are  more  frequently  crossed  by 
horizontal  divisions  which  are  crowded 
towards  the  periphery  and  show  a  ten- 
dency to  coalesce  into  continuous  plates. 

The  species  is  closely  related  to  Cyclo- 
trypa (Fistulipora)  collina,  Ulrich,  but 
may  be  distinguished  by  the  much 
greater  distance  apart  of  the  monti- 
cules. The  minute  structure  seems  to 
be  almost  identical,  and  although  an  epi- 
theca was  not  observed,  the  vertical  sec- 
tion shows  a  distinct  structural  line 
where  the  zoarium  rests  on  the  sub- 
stratum.     (Plate   II.,  Figs.    1   and  2). 

Brachiopoda 

The  fauna  of  the  series  is  not  par- 
ticularly strong  in  this  class  of  organ- 
isms. The  soft  yellow  rock  shows  very 
few  braohiopods,  but  the  pray  lime- 
stone is  much  richer.    Species  were  idea- 

(3)  Geol.  Sur.  Illinois,  Vol.  VIII.,  pp. 
470-478. 
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tified  as  follows,  all  from  the' gray  lime- 
stones : 

Stropheodonta   pattersonl,  HalL 

iStroplieodonta    inequistriata,    Conrad. 

Stropheodonta  demissa,  Oontad. 

iStropheodonta  perplana,  Conrad. 

Stropheodonta  concava,  Hall! 

Strophonella  ampla.  Hall. 

Spinfer  duodenarius,  HalL 

Spirifer  arenosus^  Conrad. 

Spirlfer  euryteines,  Owen,  cf.  forna- 
cuius.  Hall.  ? 

Spirifer  divaricatus,  HalL 

Spirifer  fimbriatus,  Hall  (Reticularia 
fimbriata). 

Spirifer  muTchisoni,  Castelnau. 

Spirifer  varicosus,  Hall. 

Leptostrophia,  d.  magnifica,  HalL 

Camarotoechia  tethys,  Bill. 

Khipidomella  livia,  Bill. 

Atrypa  reticularis,  liinn. 

Chonetes  cf.  lineata,  Hall,  cf.  yandel- 
Una,  Hall  (Wings  lost.) 

Chonetes  antiopia,  BilL 

Ohonetes  cf.  logani  var.  aurora.  Nor. 
&  Pratt,  (very  doubtful). 

MeristeUa  nasuta,  Conrad. 

Amphigenia  elongata,  Vanuxem  (im- 
perfect cast  only). 

Grypidula  galeata,  Dalman. 
^    Athyris  spiriferoides,  Eaton,  (rare). 

Atrypa  reticularis  is  by  far  the  most 
common  form,  and  occurs  in  great  num- 
bers and  with  some  diversity  of  orna- 
mentation; it  is  common  in  the  yellow 
rock  as  well  as  in  the  gray  limestone. 

In  addition  to  the  species  enumerated 
above  many  casts  of  small  forms,  be- 
longing to  the  Rhynchonellidae  were  ob- 
served. 

Gasteropoda 

The  number  of  univalves  existing  in 
the  seas  of  the  period  must  have  been 
enormous.  The  yellow  rock  is  literally 
filled  with  the  traces  of  these  organisms, 
in  no  case  however  is  the  shell  pre- 
served, so  that  the  identification  of 
species  becomes  a  very  uncertain  mat- 
ter. Casts  of  the  interior  are  common, 
but  only  occasionally  is  the  impression 
of  the  exterior  preserved.  The  external 
and  internal  casts  of  species  of  Loxone- 
ma  or  Murchisonia  are  among  the  com- 
monest fossils  of  the  area.  While  the 
imperfect  state  of  preservation  makes 
the  identification  of  individual  speci- 
mens difficult,  the  occasional  finding  of 
external  casts  with  the  ornamentation 
preserved,  shows  that  diligent  search 
would  result  in  the  establishment  of 
many  new  species.  While  many  of  the 
species  of  crasteropods  are  common  to 
both  this  area  and  the  exposures  of 
Upper  Helderberg  rocks  in  southern  On- 
tario and  the  State  of  New  York,  some 


few  features  are  significant.  Pk 
larly  noticeable  is  the  fact  that 
forms  such  as  Pleurotomaria  deli 
or  P.  camera  and  P.  adjutor, 
Hall  regards  as  very  rare  in  the 
of  New  York,  are  among  the  coi 
est  of  the  small  gasteropoda  of  th 
to  the  north.  The  great  numb 
Platyostoma  lineata  are  wort 
note.  In  the  following  list  the 
identified  from  internal  casts  on] 
80  indicated.  It  is  apparent  thi 
authenticity  of  such  forms  is  i 
open  to  question. 

Loxonenut  robusta 

Hall 

Numerous  internal  casta  and 
feet  impressions  of  the  exterior, 
characteristic  markings  of  Lox 
were  not  observed.  As  this  form 
common,  a  photographic  reproduct 
a  large  internal  cast  and  of  the 
percha  impression  of  a  smaller  ex 
impression  is  shown  in  Plate  V,  ] 

Loxonema  subattenuata 
HaU 

The  same  remarks  as  for  L.  ro 
apply  to  this  species. 

Calonema  bellat  .la 
HaU 

Very  numerous  impressions  oi 
exterior  of  this  form  are  excel 
preserved,  and  show  types  in  whi 
whorls  are  fla,ticnea,  and  also  ty 
which  they  are  well  rounded  wit 
tinct  sutures.  Numerous  internal 
are  also  found,  the  identificatic 
which  is  very  doubtful.  Some,  in 
the  sutures  are  suppressed  az 
whorls  flattened,  are  in  all  probj 
referable  to  this  species,  while 
are  more  likely  representative  of 
species  .  of  Pleurotomaria  or  He 
(Vide  postea).  The  difi'erent  sha 
this  species  as  figured  in  Hall's 
Pal.  N.Y.  Vol.  v.,  Pt.  n.,  Plate 
are  all  represented  here. 

Euomphalus  deccwi 
BiU 

Several  indistinct  casts  of  the  in 
and  an  impression  of  the  exterii 
representative  of  this  species  whi 
pears  to  have  been  quite  numeroi 

Euomphalus 

Cf.  laxus.  cf.  clymeniodes;  fra 
tarv  casts,   verv   doubtful. 
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EuDmphalus 

Very  poor  fragmentary  east  of  the  in- 
rior. 

Platyostoma  lineata 
Conrad 


Very    niunerouB  ;    great    numbers    of 
•caBts,  one  showing  a  portion  of  the  shell 
"^th  the  external  markings.     This  spc- 
<ae8  seems  to   have  been  attacked,  in 
^ooany  cases,  by  a  most  remarkable  para- 
site, which  incrusts  the  whole  surface, 
^ving  at  first  the  impression  of  an  ex- 
ternal shell  which  has  adhered  to  the  en- 
•dosing  rock  and  resisted  the  disinteg- 
rating forces  long  after  the  inner  shell 
had    succumbed.    Microscopic     sections 
indicate  that  this  is  not  the  case,  but 
that  the  shell  is  covered  with  a  strange 
and  undescribed  parasite.     This  organ- 
ism is  now  under  study  and  a  report  on 
its  structure  and  probable  affinities  will 
appear  shortly. 

Murchisonia  desiderata 
HaU 

Both  internal  and  external  casts. 
The  external  impressions  of  the  revolv- 
ing band  are  very  indistinct,  but  it 
•eems  to  lie  a  little  lower  on  the 
^horl.  The  specimens  appear  to  be  a 
iittle  more  slender  and  delicate  than 
Xlairs  species. 

StropIiosty!ti8  unictis 
Hall 

Two  imperfect  casts  are  provisionally 
^«ferred  to  this  species,  but  there  is  a 
strong  probability  that  they  are  unde- 
^crib^  species. 

Holopea 

sp 

Three   internal  casts  apparently   not 
^>elonging  to  any  species  mentioned    in 
^his  report.    Somewhat  resembles  Pleu- 
^otomaria  itys,  Hall,  from  the  Hamilton 
formation,  but  can  not  well  be  ascribed 
to  that  species.     On  the  mere  external 
casts  it  would  be  unjustifiable  to  found 
a  new  species.    A  photograph  is  there- 
fore given  of  the  three  specimens     in 
Plate  v..  Fig.  1. 

Murcliisonia 

sp.  indet. 

A  east  of  a  species  with  the  revolv- 
ing band  midway  on  the  whorls  and 
therefore  distinct  from  M.  desiderata. 


Pleurotomaria  delicatula 

Var  camera,  var  nov.  Shell  de- 
pressed, trochiform ;  spire  slightly 
elevated,        apex       minute.  About 

five  whorls  appear,  rapidly  enlarging  to 
the  peristome.  Aperture  unknown. 
Shell  wider  than  high.  Surface  marked 
by  strong  striae  curving  gently  back- 
wards from  the  suture  to  the  revolving 
band.  Four  striae  occur  in  the  space 
of  one  millimetre.  Revolving  band  dis- 
tinct with  fine  striae  showing  curves  di- 
rected backward.  Striae  of  the  revolv- 
ing band  twice  as  frequent  as  on  the 
whorls.  Revolving  carinae  absent.  An- 
swers very  closely  to  Hall's  description 
of  Pleurotomaria  delicatula.  As  this 
species  is  very  rare  in  the  rocks  of  New 
York  State  Hall's  description  is  meagre. 
Our  species  seems  to  difl'er  in  certain 
points.  The  revolving  band  is  situated 
above  the  centre  of  the  whorl,  so  that 
a  view  from  above  shows  distinctly  the 
carinae  of  the  band.  The  striae  also 
are  as  distinct  below  the  band  as  above, 
even  more  pronounced;  this  feature  is 
directly  opposed  to  Hall's  description  of 
P.  delicatula  (4). 

Pleurotomaria  adjutor 
HaU 

Many  good  casts  of  the  small  variety 
of  this  gasteropod  were  obtained.  While 
there  is  no  doubt  of  its  identity,  some 
slight  differences  are  to  be  noted.  The 
shell  is  always  small,  about  half  the 
size  of  the  variety  figured  by  Hall.  The 
revolving  band  is  proportionately  wider 
and  the  striae  are  not  multiplied  as 
they  are  in  Hall's  figure.  The  carinae 
are  fully  as  well  marked  as  the  crests 
of  the  revolving  band  and  the  lower 
carina  is  as  distinct  as  the  upper.  This 
variety  might  be  known  as  Pleuroto- 
maria  adjutor,  var  minima. 

Bellerophon  pelops 

Hall 

Very  numerous  internal  easts  prob- 
ably referable  to  this  species. 

An  external  cast  resembling  B  pelops 
but  the  peristome  is  not  inflexed  at  the 
notch,  and  the  revolving  band  is  ele- 
vated and  extends  only  a  short  way  up 
the  shell. 

Although  the  Gasteropoda  are  so  well 
represented,  for  the  reasons  already 
stated  their  identification  is  uncertain. 
Nevertheless,  it  is  certain  that  sufficient 
time  would  yield  external  impressions 
for  the  identification  of  all  the  species. 
The  occurrence  of  Pleurotomaria  adju- 

(4)  Palaeontologry  of  New  York,  Vol. 
v.,   Pt.  II.,  Plate  XIX.,  Figrs.  18  and  19. 
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tor  in  considerable  numbers  (it  i^ 
doubtles  the  most  prolific  of  the  small 
gaateropods)  is  ver}'  interesting  as  Pro•^ 
fessor  Hall  comments  on  its  rarity  in 
the  rocks  of  the  State  of  New  York. 


Scaphopoda 


The  remains  of  these  organisms  are 
very  numerous,  but  in  no  case  was  any 
trace  of  the  shell  preserved.  Internal 
casts  abound,  but  the  exterior  markings 
are  not  well  preserved.  The  abundance 
of  these  forms  is  very  characteristic  of 
the  area. 

G>Ieolus  tenuidnctum 
HaU 

Numerous  fragmentary  impressions  of 
the  exterior  closely  corresponding  to 
Hairs    figures. 

Coleolus  tenufitriatus 

sp.  nov. 

External  impressions  numerous.  Best 
preserved  and  type  specimen  is  four 
centimetres  long,  with  a  width  at  me 
moutli  of  five  millimetres.  Shells  dis- 
tinctly curved.  Delicate  oblique  striae 
passing  from  the  left  towards  the  mouth 
of  the  shell.     (Plate  VI.,  Fig.  9). 

Cokolus 

•P- 

A  much  lar^'er  specimen,  with  the 
striae  running  from  an  imaginary  longi- 
tudinal line  with  a  slight  obliquity  to- 
wards the  mouth.  Greatest  diameter 
eight  millimetres.  The  whole  shell  could 
not  be  less  than  ten  centimetres  long. 
The  annulations  are  more  pronounced^ 
than  in  the  type  specimen  of  C.  tenui- 
striatus,  but  they  are  of  the  same  gen- 
eral character,  and  mav  be  merelv  the 
result  of  tlie  larger  size  of  the  indi- 
vidual.  (Plate  VI.,  Fig.  8). 

(Zittel  places  these  forms  under  the 
Pteropoda.  but  lacking  definite  inforam- 
tion,  HalVs  systematic  arrangement  is 
retained.) 

Lamellibranchiata 

As  in  tlie  caso  of  thf  Gasteropoda  the 
remains  of  bivalves  are  common  but  ill- 
preserved.  Without  the  expenditure  of 
considt»rable  time  in  the  field  it  is  im- 
pos8iV)le  to  do  justice  to  this  class  of 
creatures.  In  the  following  notes  no 
attempt  will  be  iiiado  to  establish  new, 
species,  as  thf*  material  is  much  too 
fragmentary,  but  the  writer  is  of  the 
opinion   that   a    large   number   of     new 


species  of  lamellibranQhs  will  eTei 
be  found  in  this  field. 

G>nocardiufn  cunetis 

Var.  trigonale,  Hall.      Very  nui 
and  the  best  preserved  of    the 
braiichs. 

Goniophora 

sp.  Indet. 

The  internal  cast  of  a  strongly 
lated  variety  somewhat  resembl 
perangulata,  Hall,  and  even  mo 
some  of  the  European  forms, 
tographic  reproduction  of  this  • 
seen  in  Plate  V.,  Fig.  3. 

Modiomorpha 

sp.  tlKMt. 

Several  imperfect  casts.  Do  n 
respond  to  any  of  Hall's  figures, 
pare  Glossites  patulus,  Hall,  Pal. 
Vol.  v.,  Pt.  II..  page  501,  Plate 
Fig.  15.  Compare  also  the  out 
Modiomorpha  tumida.  Wliiteaves 
butions  to  Canadian  Palaeontolo^ 
I.,  page  206.  Plate  XXXVIH.,  1 
(Plate  v.,  Fig.  4). 

Mesramboniit 
sp.  indet 

Slightlv  resembles  M.  card 
Hall. 

Cypricardinia 

Probablv  C.  indenta.  Hall.  Ba 
Vol.  v..  Pt.    II.  Page  485,  Plate  ! 

Mytfiarca 

sp. 

Very  poor  specimen,  possibly  '. 
derosa.  Hall. 

Avfcula  teztilis 

var.  armaria 

A  good  sample  of  this  handsot 
was  obtained  on  the  Abitibi  rive 
seen   on  the   Kwataboa began. 

Lyriopecten  dardantis 
Hall 

Two   jiood   examples. 


Cephalopoda 


Like  the  other  molluscs  the  < 
pods  have  left  numerous  remaim 
rooks  of  the  period.  The  shell 
preserve<l  and  identification  is  t 
The  following  were  noted. 
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Orthocerai  thoaa 
HaH 

Qrthoccras  pclopi 
HaU 

ecimen  badly  'worn.  Iclentification 
y  doubtful.  Rather  larger  than  any 
Hairs  figures. 

Orthoccfas  luxum 
HaU 


Orthoceras 

sp.  iadct. 

Possibly  .0.  procerus,    HaU,    but     the 
;imen  is  •  so    'badly     preserved     tiia* 
^<^ ratification  is  impossible. 

Orthoceras 

This    specimen    consists    of    a    small 
X>ortion  of   the  septate    region,     which 
^hows  a  close  resemblence  to  O.  jaculum, 
IHall,  in  the  size  of  the  shell  and  the 
"distance  apart  of  the  septa.    That  it  is 
xiot   identical  is  seen  in  the   fact  that 
«  ^he  siphuncle  is  very  small  and  central 
«ind  the  cross  section   of    the     shell    is 
slightly  elliptical,  too  little  of  the  speci- 
inen  is  preserved  to  justify  the  found- 
ing of  a  new  species.    Compare  also  O. 
stylus.  Hall.  Pal,  N.Y.  Vol.  V.,  Pt.  H., 
Page  253.    (Plate  VL  Fig.  4). 

Orthoceras  extremum 
sp.  nov. 

Shell  straight.  Though  but  a  small 
fragment  is  preserved  it  appears  to 
contract  gradually  towards  the  apex. 
The  apical  angle  would  probably 
be       about       10        degrees.  Trans- 

verse section  elliptical.  The  third 
septum  is  15  millimetres  by  10 
millimetres.  As  scarcelv  anv  evt- 
dence  of  crushing  is  apparent  thes**  fig- 
ures express  the  degree  of  ellipticity, 
but  possibly  a  little  allowance  should  be 
made.  Three  air  chambers  are  shown 
with  a  depth  of  two  and  a  half  milli- 
metres each.  The  convexity  of  the 
septa  is  slight.  Chamber  of  habitation 
comparatively  large,  extent  unknown. 
siphuncle  «mall  and  remarkably  excen- 
tric.  Surface  unknown.  Resembles 
O.  inopatum,  Hall,  but  i»  distinsrui^ii- 
ed  by  its  elliptical  outline  and  the 
extremely  excentric  position  of  the 
siphuncle..  A  small  fragment,  possibly 
of  this  species,  shows  a  portion  of  the 
shell  which  is  marked  by  minute  annu- 
lations  on  the  exterior.  (Plato  VI, 
Fig.  7). 


Orthoceras  alsromense 

sp.  nov. 

Shell  probably  straight,  tapering  very 
abruptly.  If  the  angle  shown  by  the 
chamber  of  habitation  and  the  upper 
part  of  the  septate  region  is  continued 
to  the  initial  point,  the  apical  angle 
would  be  18  to  20  degrees.  Extremity 
unknown.  Cross  section  sub-elliptical. 
At  the  fifth  septum  the  greater  diame- 
ter of  the  ellipse  is  43  millimetres  and 
the  lesser  25  millimetres.  The  side  of 
the  ellipse  in  which  the  sip'huncle  is 
situated  is  much  more  convex  than 
the  opposite  portion.  Septa  7  millime- 
tres apart  near  the  chamber  of  habita- 
tion, but  gradually  approach  one  an- 
other towards  the  apex.  The  above 
described  fifth  septum  has  a  convexity 
of  six  millimetres.  Siphuncle  is  six 
millimetres  from  the  more  convex  side 
of  the  shell.  The  chamber  t>l  habitation 
is  5  centimetres  long  in  the  specimen, 
but  is  not  all  preserved,  the  apertun^ 
being  entirely  gone.  The  characteristic 
points  are  the  unusual  cross  section 
and  the  rapid  tapering  of  the  shell. 
The  septate  portion  of  another  and 
larger  specimen  was  obtained  in  which 
septa  are  separate  from  one  another  a 
distance  of  from  five  to  six  millimetres. 
Xo  trace  of  the  shell  is  preserved,  but 
it  appears  to  have  been  quite  smooth. 
A  Sketch  of  the  specimen  and  a  view  of 
the  fifth  septum  to  show  the  peculiar 
outline  and  the  position  of  the  siph- 
uncle are  given  in  Plate  VI.  Figs.  1  and 
3. 

Orthoceras  pulcher 

sp.  nov. 

The  above  species  is  founded  on  a 
rather  fragmentary  specimen,  but  cme 
sufficiently  preserved  to  exhibit  distinc- 
tive characters  that  separate  it  from 
any  known  species  of  American  Orthoce- 
ratids.  It  approaches  nearer  to  0.  crota- 
lum,  Hall,  than  any  other  species,  and 
may  be  distinguished  from  Hall's  ppe- 
cies  by  tlie  more  undulating  nature  of 
the  annulat-ions  and  the  greater  dis- 
tance between  the  crests.  The  speci- 
men is  somewhat  crushed,  so  that  it  is 
impossible  to  give  an  outline  of  the 
cross  ection.  but  it  is  probably  some- 
what elliptical.  The  chamber  of  habi- 
tation is  50  millimetres  long  and  th*? 
width  at  the  last  septum  is  32  millime- 
tres in  the  greater  diagonal  and  twenty 
millimetres  in  the  less.  The  septa  are 
three  millimetres  apart.  The  annula- 
tions  of  the  body  chamber  are  distinct 
and  present  a  series  of  convexities  jmd 
concavities,  the  former  of  a  sharper  de- 
gree of  curvature.  The  two  uppermost 
crests  are  fifteen  millimetres  apart;  the 
second  and  third  crests  are  separated 
l)v   thirteen   millimetres:    the   third   and 
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fourth  by  twelve,  and  the  fourth  and 
fifth  by  ten  millimetres.  If  the  rate  of 
decrease  in  size  is  uniform  with  that 
presented  by  the  chamber  of  habitation 
the  apical  angle  must  be  about  twelve 
degrees.  The  outer  shell  is  entirely  un- 
known. In  addition  to  the  annulation 
the  inside  of  the  shell  must  have  been 
pitted,  as  the  cast  shows  small  monti- 
cules distant  from  each  other  from  one 
to  three  millimetres.  Owing  to  the 
crushed  condition  of  the  specimen  the 
convexity  of  the  septa  cannot  be  given. 
(Plate  VI.  Fig.  2). 

Gomphoceras  beta 
Hall 

Collected  by  Mr.  Wilson. 

Hercoceras  auriculum 

sp.  nov. 

Two  internal  casts,  showing  the 
chamber  of  habitation  and  a  few  of  the 
septa.  Chambers  of  habitation  at 
least  three  centimetres  long,  with  a 
width  of  two  centimetres  at  the  aper- 
ture. Contracts  rapidly  towards  the 
apex,  which  is  unknown.  Shell  sharply 
bent,  and  exhibiting  on  its  lateral 
margins  distinct  nodes  distant  from 
&ach  other  about  six  millimetres. 
First  six  chamber  three  miUmetres 
thick.  Septate  portion  seems  to  con- 
tract very  rapidly  towards  the  apex 
and  the  thickness  of  the  air  chamber 
is  considerably  less  towards  the  con- 
cave side  of  the  shell.  iSinus  not  ob- 
served. The  siphuncle  is  in  all  pro- 
bability excentric  and  situated  close  to 
the  convex  side  of  the  shell.  (Ihis 
is  seen  in  a  third  specimen  which  iB 
doubtfully  referred  to  this  species) . 
These  specimens  are  much  too  imper- 
fect for  the  proper  deficription  of  a  now 
type,  but  they  are  very  distinctive  in 
the  character  of  the  nodes.  The  dis- 
tance of  the  field  of  occurence  alone 
justifies  the  formation  of  a  new  spe- 
cies. This  species  resembles  Gyroceras 
(Halloceras)  paucinodum,  Hall,  and 
Trochoceras  biton,  Hall,  more  than  any 
other  described  species  of  Helderberg 
age.  The  shell,  however,  seems  to 
contract  more  rapidly  than  in  G.  pau- 
cinodum. and  as  two  specimens  were 
found  of  about  the  same  size  it  is  a 
fair  assumption  that  they  were  adults, 
in  which  ease  Hercoceras  auriculiun  is 
a  much  smaller  cephalopod  than  Hall's 
species.  The  characteristic  fiat  vent- 
ral surface  of  G.  paucinodum  is  ab- 
sent in  the  present  species,  the  out- 
line of  which  is  not  far  from  cir- 
cular. 


The  specimen  differs  from  Trocho- 
ceras biton  in  the  stronger  nature  of 
the  plications  and  in  the  iharper  curr* 
ature  of  the  shell.  ilaU'9. Jigure  and 
description  of  T.  biton  are  too  meagre 
for  a  close  comparison,  but  it  appears 
that  his  species  is  considerably  larger 
than  H.  auriculum.  (Plate  VLi  f^. 
5  and  6). 

Trilobita 

The  remains  of  itriJobites  are  num- 
erous and  exc^tidnally  well  presenred 
in  comparison  with  the  other  classes 
of  organisms.  In  nearly  every  case 
a  portion  of  the  test  has  been  preserr- 
ed  in  excellent  condition,  so  that  the 
minute  ^tuberculations  of  the  crust 
and  the  facettes  of  the  eyes  are  dis- 
tinguishable. In  the  rough  rock  wliere 
the  mollusoa  and  brachiopods  are  to  be 
seen  only  by  casts,  milk-white  frag- 
ments are  observed  on  close  examina- 
tion to  represent  portions  of  the  tests 
.of  trilobites. 

Calymene  platys 

Green 

This  species  seems  to  be  the  most 
proiifiic  in  the  region,  eight  specimens,* 
representing  the  different  parts  of  the 
cru£t  being  found.  The  average  speci- 
men is  large,  measuring  six  or  seven 
centimetres  by  ten  centimetres.  One 
buckler  shows  parts  of  the  crust  with 
the  minutely  tuberculated  surface  in- 
tact. 

Daltnanites  anchiops 

Green 

Fygidia  only  of  this  species  were  col- 
lected. Some  of  these  pygidia  retain 
the  caudal  spine  and  are  doubtless  re- 
ferable to  the  above  species;  others 
are  devoid  of  the  spine,  the  absence 
of  which  doe  not  seem  to  be  due  to 
fracture.  These  are,  in  all  probabil- 
ity, identical  with  the  following. 

Dalmanites  stemmatus 

Clarke 

This  spedes  has  been  recently  describ- 
ed by  Frof.  Clarke  in  The  Oriskany 
Fauna  of  Becraft  Mountain,  Fage  15. 
Flate  I. 

Phacops  cristata 

.  HaU 

One  small  buckler  and  seTeral  pyg- 
idia, in  all  probability  referable  to  this 
species. 
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Proetus 

ip. 

lie  pygidiom  of  a  q^^eeies  of 
was  found  which  has  some 
ointa  of  difference  from  any 
1  form.  It  would  be  very  un- 
found  a  new  species  on  sach 
tary  material,  but  a  descrip- 
the  pygidium  follows.  ISemi- 
,  wider  than  long,  width  to 
bout  seren  to  live.  Axis  dis- 
sonyex  with  ten  annulations. 
of  annulations  of  the  axis 
tuberculated.  i:'leurae  gently 
rom  the  furrow  to  a  well-mark- 
:inal  sulcus.  Annulations  of 
rae  twice  the  number  of  those 
ixis.  J«\irrow  between  each 
nnulations  slightly  greater  than 
the  two  annnulatdons  springing 
e  single  azal  annulation.  A 
le  of  tubercles  on  each  annuta- 
the  pleurae.  Annulations  cease 
ileus.  ISulcus  relatively  broa4- 
in  other  species  of  i'roetus,  re- 
convex,  and  marked  on  its  dis- 
er  by  a  narrow,  thickened 
The  posterior  point  is  unfor- 
lost,  but  there  is  evidence  that 
l^n  was  inflexed  at  the  extrem- 
le  pygidium. 

>les  P.  conradi,  but  diifers  in 
.ter  width  of  the  non-annulat- 
vc,  and  in  the  fact  that  the 
uberculated  annulations  of  the 
continue  to  the  axis  without 
g.  Also  differs  in  the  mar- 
Ige.  Differs  entirely  from  the 
species,  P.  craesimarginatus,  in 
tracter  of  the  annulations 
/111.,  Fig.   1). 

Conclusions 

the  number  of  species  mention- 
B  paper  would  form  but  a  »mall 
je  of  the  forms  occurring  in  the 
posed  on  the  Kwataboahegan 
ey  are  nevertheless  siifficient  to 
le  age  of  the  series,  which  is 
snabfy  to  be  referred  to  tha 
1.  It  would  also  appear  that 
nisms  denote  an  a^c  compar- 
h   the  bottom    of    the     Upper 


Helderberg.  In  some  cases  the  assem- 
blage would  denote  the  Oriskany. 
While  generally  comparable  with  the 
above  cited  formations,  certain  differ- 
ences are  to  be  noticed,  as  already  men- 
tioned in  this  paper.  By  an  exact  com- 
parison of  the  fauna  of  the  northern 
with  that  of  the  southern  rocks  many 
questions  as  to  the  migration  of  species 
in  Devonian  times  would  be  settled. 
Some  of  the  minor  differences  which 
bear  on  this  point  have  been  referred 
to,  but  it  is  obvious  that  close  investi- 
gation, and  a  comparatively  complete 
collection  is  necessary  to  unable  us  to 
speak  with  decision  in  this  matter. 

Oil  and  gas  are  known  to  occur  in  the 
rocks  of  this  age  in  southern  Ontario, 
and  there  is  no  reason  to  doubt  that 
similar  valuable  deposits  may  be  met 
with  north  of  the  Height  of  Land.  The 
rocks  are  very  rich  in  organic  remains, 
as  may  been  seen  by  a  reference  to 
Plate  VIII,  Fiff  2.  The  decay  of  huch 
enormous  numbers  of  organisms  must 
have  given  rise  to  large  quantities  of 
petroleum.  Whether  this  product  is  en- 
tirely dissipated  remains  for  future  ex- 
ploration to  reveal.  Great  beds  of 
gypsum  are  associated  with  the  lime- 
stones at  various  points  in  the  regiou. 
The  relationship  of  these  deposits  also 
remains  to  be  worked  out. 

In  closing  this  paper  the  writer  must 
request  the  indulgence  of  the  reader  for 
many  fragmentary  notes.  Many  undeter- 
mined species  are  referred  to,  which,  in 
a  more  accessible  region,  would  be  dis- 
missed wiithout  comment.  At  this  dis- 
tance from  their  place  of  occurrence, 
however,  it  was  thought  advisable  to  re- 
fer, even  if  as  to  some  of  them  in  an 
uncertain  manner,  to  nearly  all  ..he 
specimens   collected. 

In  the  preparation  of  this  report  the 
writer  is  deeply  indebted  to  Professor 
John  M.  Clarke,  the  accomplished  palae- 
ontologist of  the  State  of  New  York,* 
for  valuable  advice  and  for  the  privilege 
of  comparing  type  specimens  in  the 
Museum  at  Albany.  His  acknowledgr- 
ments  are  also  due  to  Br  yon  E.  Walker, 
Esq.,  Toronto,  for  the  loan  of  speci- 
mens for  comparison  and  for  the  use 
of  his  extensive  palaeontological  li- 
brarv. 
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Professor  Nicholson  remarks  that  Ac- 
tinostroma  tyrrelli,  Nioh.,  is  the  repre- 
sentative in  America  of  A.  stellulatum; 
from  his  description  it  would  appear  that 
the  three  species  are  much  alike,  and 
that  A.  stellulatum  occupies,  in  respect 
to  the  development  of  mamelons  and 
astrorhizal  systems,  a  position  inter- 
mediate between  A  tyrrelli  and  A  moos- 
ensis  of  the  northern  Palaeozoic  areas 
of  Canada. 

By  comparing  the  type  specimens  of 
Stromatopora  solidula  and  S.  expansa  in 
the  museum  at  Albany  with  our  species, 
it  is  seen  that  the  form  is  that  of  S.  ex- 
pansa, while  the  structure  is  closer  to 
S.  solidula.  An  unnamed  specimen  from 
Hackberry  near  Rockford,  Iowa,  which 
I  take  to  be  S.  expansa,  Hall  and  Whit- 
field, exactly  corresponds  to  the  present 
species  in  all  external  appearances.  Sec- 
tions, however,  show  same  striking  dif- 
ferences. The  vertical  pillars  in  A.  moo- 
sensis  are  much  farther  apart  and  less 
continuous  throui^h  the  laminae,  it  being 
almost  impossible  to  prepare  a  sect'oa 
in  which  a  pillar  can  be  traced  through; 
more  than  two  interlaminar  spaces.  The 
laminae  themselves  are  somewhat  more 
closely  apposed  in  A.  expansa. 

The  two  species,  A.  expansa  and  A. 
inoosensis,  are  so  much  alike  in  exter- 
nal appearance  that  it  has  been  thought 
advisable  to  reproduce  the  vertical  and 
tangential  sections  of  both  in  order  to 
compare  them  under  the  came  condin 
tions.  (Plate  IIL,  Figs  3  and  4— Acti- 
nostroma  moosensis,  Kwataboahegan 
river.  Plate  III.,  Figs.  5  and  6 — Actino- 
stroma  expansa.  near  Rookwood.  Town. 
Plate  II.,  Fig.  3 — Actinostroma  moosen- 
sis). 

Clathrodlctyon  problematicum 

sp.  nov. 

It  is  with  some  diffidence  that  a  new 
species  is  founded  on  the  specimen  about 
to  be  described,  as  but  one  fragment  is 
available  and  that  is  almost  destitute  of 
surface  characters.  The  same  or  a  close- 
ly related  species  occurs  at  I^e  Roy,  N. 
Y.,  a  section  of  which  I  was  enabled  to 
compare  although  the  specimen  itself 
was  not  available. 

The  concentric  laminae  are  very  ir- 
regular in  direction,  but  are  quite  well 
marked  and  are  distant  from  each  other 
about  a  third  of  a  niillimotre.  The  ver- 
tical pillars  appear  in  no  case  to  pass 
through  the  laminae,  and  in  vertical 
section  vary  in  distance  from  each  other 
from  a  quarter  of  a  millimetre  to  more 
than  one  millimetre.  The  pillars  do  not 
seem  to  arise  from  inflections  of  the 
laminae,  but  are  quite  independent,  in 
fact  the  laminae  are  much  more  persist- 
-ent  than  in  typical  Clathmdictyon.   The 


surface  appears  to  be  without  mamelon 
but  is  slightly  undulating  and  most  min-  — 
utely  granulated.    Astrorhizae  were  not 
observed.    In  cross  section,  owing  to  the 
flexuous  nature  of  the  laminae,  the  cut 
edges  of  these  structures  are  observable 
as  well  as  occasional  round  ^1018  repre-  — 
sen  ting  the   vertical  pillars.     No  infor-  — 
mation  is  obtainable  regarding  the  gen — 
eral  shape  and  mode  of  growth  of  the^ 
coenoeteum.     The  ma«s  of  the  stronia — 
toporoid     is     traversed     by   caunopore 
tubes  about  two-thirds  of  a  millimetre 
ill  diameter,  terminating  on  the  surface 
two  mm.   apart.     The   species   is     very, 
closely    allie<l     to    Stroma toporella     sel—  J 
wyni,  N^ch.     In  vertical  section  the  re-  — 
semblance  is  exact  in  the  size  of     the 
visicles,  the  only  difference  being  in  the 
slightly  less  inflected  nature  of  the  lam- 
inae at  the  points  of  departure  of  the 
radial  pillars.  In  tangential  section  how- 
ever    there  is  a  marked  difference,  a^ 
none  of  the  perforated  tubercules  of  S. 
selwyni  are  present  to  give  the  circular 
cross  section  figured  by  Nicholson, 
artificial  surface  produced  by  fission  in 
C.   problematicum    shows    a    granulated 
surface,  but  the  little  tubercules  are  only 
about   one-fifth    of  a   millimetre   apart, 
whereas    in   S.    selwyni   the   distance 
separation  is  one-half  millimetre.     Fur- 
ther the  eminences  are  much  larger  in 
S.  selwyni,  and   the  greater    ones     ar 
perforated,  a  characteristic  not  observed 
in  C.  problematicum.     The  tendency  at 
the  present  time  is  to  regard  the  pre- 
sence of  caunopore  tubes  as  of  no  diag- 
nostic value. 

As   Nicholson   regards   the  perforated' 
granules  to  represent  the  termination^ — 
of  the  zooidal  tubes  which  he  makes  the 
main    means    of    differentiation    of    the- 
genus   Stromatoporella.     it  is   apparent 
that    our    species,    in   which    these    ele- 
ments  are   entirely   lacking   cannot   be- 
long  to   this   genus.       The    only    other- 
established  genus  at  all  capable   of  re- 
ceiving it  is  the  genus   Clathrodictyon. 
and   it    is    accordingly   placed   here    but 
with   the  limitation  already  commented' 
upon.  (Plate  IV.,  Figs.  5  and  6). 

Stromatopora  tubulif era 

sp.  nov. 

One  small  fragment  only  was  obtain- 
ed of  the  species  to  which  the  above 
name  is  provisionally  given.  The  gen- 
eral form  of  the  coenosteum  seems  to 
be  of  the  same  nature  as  Stromatopora 
concentrica.  Xo  mamelons  or  surface 
indications  of  astrorhizal  systems  were 
observed.  A  polished  vertical  section 
suggests  Syringostroma  densum,  Nich., 
but  a  very  close  examination  shows  the? 
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of  closely  applied  concentric  lam- 
and  the  continuation  of  minute 
Yertical  lines,  representing  the 
d  tabes,  for  as  much  as  two-thirds 
nillimetre.  This  condition  is  never 
n  iSyringostroma  densum,  nor  are 
ccasional  large  pillars  of  that 
s  visible  in  our  example.  In  thin 
al  sections  the  resemblance  is  en- 
lost,  and  the  typical  structure  of 
muB  Stromatopora  is  at  once  seen. 
Atilaminae  are  apparent  as  well 
1  lines  a  variable  distance  apart, 
verage  being  about  one  millimetre. 
ntric  elements  between  these  lines 
irely  distinguishable,  and  the  radi- 
Uars  are  apparently  absent.  A 
ct  radial  structure  is  however  seen, 
to  the  excellent  development  of 
)oidal  tubes.  These  structures  ex- 
from  latilamina  to  latilamiua  with 
htly  flexuous  course,  about  15  ap- 
ig  in  the  horizontal  distance  of 
lillimetre  in  the  case  of  thick  sec- 
in  very  thin  sections  about  half 
number  occur  separated  by  about 
own  width  of  infiltered  matter. 
insverse  section  the  zooidal  tubes 
r  as  distinct  rings,  by  no  means 
mt  in  their  distance  of  separa- 
but  averaging  from  a  fourth  to  a 
of  a  millimetre  apart.  The  zooidal 
show  distinct  tabulae  and  in  the 
*  preserved  portions  of  the  speci- 
ire  seen  to  present  these  structure 
e  number  of  16  in  a  millimetre. 
ugh  the  surface  of  the  specimen 
I  ill  preserved  to  show  any  astror- 
it  is  likely  that  such  structures 
well  developed  as  numerous  large 
holes  are  to  be  seen  in  vertical 
n  particularly  immediately  above 
itilaminae.     (Plate   IV.,  Fij?.    1,  2, 

^  4.) 

Echinodermata 

this  class  of  organisms  nothing 
>b8erved  except  numerous  indotev- 
>le  crinoidal  columns. 

Polyzoa 

at  numbers  of  polyzoa  wore  ob- 
i,  nearly  all  being  examplos  of  the 
f  Fenestellidae.  Most  of  these 
I  are  in  a  very  poor  state  of  prc- 
bion,  and  but  few  wero  collected, 
dentification   of   the    Polyzoa   even 

in  good   condition    is   a   labor   of 

Among  those  obtained,  one  much 
bles  Polypora  peninsula t a.  Hall. 
.nother  has  a  less  striking  rcsoinb- 
to  Polypora  shumardi,  Prout.    The 

specimen  has  its  fcne«*t rules  clos- 
g^ther    horizontally     and      farther 

verticallv   tiian    in    P.   shumardi. 


Cydotrypa  borealis 

sp.  nov. 

One  small  specimen  was  obtained  of 
a  species  of  Cyclotrypa  closely  related 
to  C.  communis,  L'lrich,  and  even  more 
nearly  to  C.  collina  (3).  But  as  both 
of  these  species  are  ascribed  to  the 
Hamilton  formation,  and  as  the  present 
example  differs  in  some  details,  it  is 
thought  advisable  to  establish  a  new 
species  as  above.  Zoafium,  Hat,  dis- 
ooidal,  probably  imTusting,  epitheca  un- 
known. Total  width  of  the  specimen 
about  five  centimetres,  with  a  thickness 
of  five  or  six  millimetres.  These  fig- 
ures do  not  necessarily  express  the 
total  size  of  the  zoarium,  as  but  a  por- 
tion is  accessible.  Surface,  gently  un- 
dulating; monticules  very  slightly  rais- 
ed, about  12  millimetres  apart.  Zooecia 
circular  from  .2  to  .3  millimetres  in 
diameter.  Between  the  monticules  they 
are  separated  by  about  half  their  own 
diameter.  The  zooecia  on  the  monticules 
are  the  largest  and  are  separated  from 
each  other  by  correspondingly  great 
distances.  Zooeeial  tubes,  circular  and 
thin  walled.  Lunaria  apparently  absent. 
Mesopores  angular,  forming  rings 
around  the  tubes;  size  of  the  mesopores 
variable,  some  being  at  large  as  the 
zooecia  while  others  are  about  one* 
fourth  that  size.  An  average  of  nine 
mesopores  surround  each  tube.  Com- 
monly only  one  or  two  mesopores  occur 
between  the  neighboring  zooecia,  but  as 
many  as  six  were  observed.  Acantho- 
pores  apparently  absent.  Vertical  sec- 
tions show  the  zooeeial  tubes  to  possess 
diaphragms  at  intervals  of  about  one*, 
fourth  of  a  millimetre,  while  the  meso- 
pores are  more  frequently  crossed  by 
horizontal  divisions  which  are  crowded 
towards  the  periphery  and  show  a  ten- 
dency to  coalesce  into  continuous  plates. 

The  species  is  closely  related  to  Cyclo- 
trypa (Fistulipora)  collina.  l'lrich,  bu't 
mav  be  distinjjuished  bv  the  much 
greater  distance  apart  of  the  monti- 
cules. The  minute  structure  seems  to 
be  almost  identical,  and  although  an  epi- 
theca was  not  observed,  the  vertical  sec- 
tion shows  a  distinct  structural  line 
where  the  zoarium  rests  on  the  sub- 
stratum.     (Plate   IT.,  Figs.    1   and  2). 

Brachiopoda 

The  fauna  of  the  series  is  not  par- 
ticularly strong  in  this  class  of  organ- 
isms. The  soft  yellow  rock  shows  very 
few  brachiopoda.  but  the  pray  lime- 
stone is  much  richer.    Species  were  ideu- 

f3)  Geol.  Sur.  Illinois,  Vol.  VIII..  pp. 
476-47S. 
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tiiied  as  follows,  all  Irom  the  gray  lime- 
stones : 

Stropheodonta   pattersoni,  Hall. 

btropheodonta    inequistriata,    Conrad. 

Stropheodonta  demissa,  Conrad. 

iStropheodonta  perplana,  Conrad. 

Stropheodonta  concava,  Hall? 

Strophonella  ampla,  Hall. 

Spirifer  duodenarius,  HalL 

Spirifer  arenosus^  Conrad. 

Spirifer  euTTteines,  Owen,  cf.  forna- 
cuius.  Hall.  T 

Spirifer  divaricatus,  HalL 

Spirifer  fimbriatus.  Hall  (Reticularia 
fimbria  ta). 

Spirifer  murchisoni,  Castelnau. 

Spirifer  varicosus,  Hall. 

Leptostrophia,  of.  magnifica,  Hall. 

Camarotoechia  tethys,  Bill. 

Khipidomella  livia,  Bill. 

Atrypa  reticularis,  I^inn. 

Chonetes  cf.  lineata,  Hall,  cf.  yandel- 
lana.  Hall  (Wings  lost.) 

Chonetes  antiopia,  BilL 

Ohonetee  cf.  logani  var.  aurora,  Nor. 
&  Pratt,  (very  doubtful). 

MeristeUa  nasuta,  Conrad. 

Amphigenia  elongata,  Vanuxem  (im- 
perfect cast   only). 

Orypidula  galeata,  Dalman. 
^    Athyris  spiriferoides,  Eaton,  (rare). 

Atrypa  reticularis  is  by  far  the  most 
common  form,  and  occurs  in  great  num- 
bers and  with  some  diversity  of  orna- 
mentation; it  is  common  in  the  yellow 
rock  as  well  as  in  the  gray  limestone. 

In  addition  to  the  species  enumerated 
above  many  casts  of  small  forms,  be- 
longing to  the  Khynchonellidae  were  ob- 
served. 

Gasteropoda 

The  number  of  univalves  existing  in 
the  seas  of  the  period  must  have  been 
enormous.  The  yellow  rock  is  literally 
filled  with  the  traces  of  these  organisms. 
In  no  case  however  is  the  shell  pre- 
served, so  that  the  identification  of 
species  becomes  a  very  uncertain  mat- 
ter. Casts  of  the  interior  are  common, 
but  only  occasionally  is  the  impression 
of  the  exterior  preserved.  The  external 
and  internal  casts  of  species  of  Loxone- 
ma  or  Murchisonia  are  among  the  com- 
monest fossils  of  the  area.  While  the 
imperfect  state  of  preservation  makes 
the  identification  of  individual  speci- 
mens difficult,  the  occasional  finding  of 
external  casts  with  the  ornamentation 
preserved,  shows  that  diligent  search 
would  result  in  the  establishment  of 
many  new  species.  While  many  of  the 
species  of  jjasteropods  are  common  to 
both  this  area  and  the  exposures  of 
Upper  Helderberg  rocks  in  southern  On- 
tario and  the  State  of  New  York,  some 


few  features  are   significant.     Parti< 
larly  noticeable  is  the  fact  that  so 
forms  such  as  Pleurotomaria  deUcat 
or    P.  camera    and  P.  adjutor,     wi 
Uall  regards  as  very  rare  in  the  r< 
of  New  York,  are  among  the  commc 


est  of  the  small  gasteropods  of  the  a 
to  the  north.     The  great   numbers 
Platyostoma     lineata     are     worthy 
note.     In  the  following  list  the  fo 
identified  from  internal  casts  only 
so  indicated.     It  is  apparent  that  t- 
authentidty  of   such     forms  is  alwi 
open  to  question. 

Loxoncfxut  robusta 
Hall 

Numerous  internal  casts  and   im 
feet  impressions   of  the  exterior, 
characteristic    markings    of    Loxon 
were  not  observed.    ^  this  form  is 
conunon,  a  photographic  reproduction 
a  large  internal  cast  and  of  the  gut 
percha  impression  of  a  smaller  exte 
impression  is  shown  in  Plate  V,  Fig. 

Loxonema  subattenuata 
HaU 

The  same  remarks  as  for  L.  robust 
apply  to  this  species. 

Caloaexna  bellat  Ja 
HaU 

Very  numerous  Impressions  of  the 
exterior  of  this  form  are  excellently 
preserved,  and  show  types  in  which  the 
whorls  are  fl&tvcned,  and  also  types  in 
which  they  are  well  rounded  with  dis- 
tinct  sutures.  Numerous  internal  casts 
are  also  found,  the  identLdcation  of 
which  is  very  doubtful.  Some,  in  which 
the  sutures  are  suppressed  and  the 
whorls  flattened,  are  in  all  probability 
referable  to  this  species,  while  others 
are  more  likely  representative  of  some 
species  of  Pleurotomaria  or  Holopea. 
(Vide  postea).  The  different  shapes  of 
this  species  as  figured  in  Hall's  work 
Pal.  N.Y.  Vol.  v.,  Pt.  n.,  Plate  XIV., 
are  all  represented  here. 

Euomphalus  decewi 
Bm 

Several  indistinct  casts  of  the  interior, 
and  an  impression  of  the  exterior  are 
representative  of  this  species  which  ap- 
pears to  have  been  quite  numerous. 

Euomphalus 

Cf.  laxus.  cf.  clymeniodes;  fragmem- 
tarv  casts,  verv  doubtful. 


^SH33 


Fauna  of  Kwataboahesran  River 


W7 


Euomphaltss 

Tery  poor  fragmentary  cast  of  the  in- 
fTior. 

Platyostoma  Iineata 

Conrad 

Very    numerouB  ;    great    numbers    of 
its,  one  showing  a  portion  of  the  sliell 
"With  the  external  markings.     This  spc- 
-^sies    seems  to  hare  been  attacked,  in 
:Kziainy  cases,  by  a  most  remarkable  para- 
site,  which  incrusts  the  whole  surface, 
.^pving  at  first  the  impression  of  an  ex- 
'Vernal  shell  which  has  adhered  to  the  en- 
•^^osing   rock  and  resisted  the  disinteg- 
ar&tiiig  forces  long  after  the  inner  shell 
Siad     succimibed.     Microscopic     sections 
iLndicate  that  this  is  not  the  case,  but 
"fthat  the  shell  is  covered  with  a  strange 
^knd   undescribed  parasite.     This  organ- 
-mam  is  now  under  study  and  a  report  on 
#t8  structure  and  probable  affinities  will 
Appear  shortly. 

Murchisonbi  desiderata 
HaU 

Both  internal  and  external  casts, 
^he  external  impressions  of  the  revolv- 
Ing  band  are  very  indistinct,  but  it 
seems  to  lie  s  little  lower  on  the 
"whorL  The  specimens  appear  jbo  be  a 
iittle  more  slender  and  delicate  than 
Hall's  species. 

StropIio8ty!us  unictis 
HaU 

Two  imperfect  casts  are  provisionally 
referred  to  this  species,  but  there  is  a 
strong  probability  that  they  are  unde- 
scribed species. 

Holopea 

sp 

Three  internal  casts  apparently  not 
belonging  to  any  species  mentioned  in 
this  report.  Somewhat  resembles  Pleu- 
rotomaria  itys.  Hall,  from  the  Hamilton 
formation,  but  can  not  well  be  ascribed 
to  that  species.  On  the  mere  external 
casta  it  would  be  unjustifiable  to  found 
a  new  species.  A  photograph  is  there- 
fore given  of  the  three  specimens  in 
PUte  v..  Fig.  1. 

Murchisonia 

sp.  Indet. 

A  east  of  a  species  with  the  revolv- 
ing band  midway  on  the  whorls  and 
therefore  distinct  from  M.  desiderata. 


Pletirotomaria  delicatula 

Var  camera,  var  nov.  Shell  de- 
pressed, trochiform ;  spire  slightly 
elevated,        apex       minute.  About 

five  whorls  appear,  rapidly  enlarging  to 
the  peristome.  Aperture  unknown. 
Shell  wider  than  high.  Surface  marked 
by  strong  striae  curving  gently  back- 
wards from  the  suture  to  the  revolving 
band.  Four  striae  occur  in  the  space 
of  one  millimetre.  Revolving  band  dis- 
tinct with  fine  striae  showing  curves  di- 
rected backward.  Striae  of  the  revolv- 
ing band  twice  as  frequent  as  on  the 
whorls.  Revolving  carinae  absent.  An- 
swers very  closely  to  Hall's  description 
of  Pleurotomaria  delicatula.  As  this 
species  is  very  rare  in  the  rocks  of  New 
York  State  Hall's  description  is  meagre. 
Our  species  seems  to  dilfer  in  certain 
points.  The  revolving  band  is  situated 
above  the  centre  of  the  whorl,  so  that 
a  view  from  above  shows  distinctly  the 
carinae  of  the  band.  The  striae  also 
are  as  distinct  below  the  band  as  above, 
even  more  pronounced;  this  feature  is 
directly  opposed  to  Hall's  description  of 
P.  delicatula  (4). 

Pleurotomaria  adjutor 
HaU 

Many  good  casts  of  the  small  variety 
of  this  gasteropod  were  obtained.  While 
there  is  no  doubt  of  its  identity,  some 
slight  diiferences  are  to  be  noted.  The 
shell  is  always  small,  about  half  the 
size  of  the  variety  figured  by  Hall.  The 
revolving  band  is  proportionately  wider 
and  the  striae  are  not  multiplied  as 
they  are  in  Hall's  figure.  The  carinae 
are  fully  as  well  marked  as  the  crests 
of  the  revolving  band  and  the  lower 
carina  is  as  distinct  as  the  upper.  This 
variety  might  be  known  as  Pleuroto- 
maria adjutor,  var  minima. 

Bellerophon  pelops 
HaU 

Very  numerous  internal  cast«  prob- 
ably referable  to  this  species. 

An  external  cast  resembling  B  pelops 
but  the  peristome  is  not  inflexed  at  the 
notch,  and  the  revolving  band  is  ele- 
vated and  extends  only  a  short  way  up 
the  shell. 

Although  the  Gasteropoda  are  so  well 
represented,  for  the  reasons  already 
stated  their  identification  is  uncertain. 
Nevertheless,  it  is  certain  that  sufficient 
time  would  yield  external  impressions 
for  the  identification  of  all  the  species. 
The  occurrence  of  Pleurotomaria  adju- 

(4)  Palaeontology  of  New  York,  Vol. 
v..   Pt.  II.,  Plate  XIX.,  Figs.  18  and  19. 
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tor  in  considerable  numbers  (it  i^ 
doubtles  the  most  prolific  of  the  small 
f^asteropods)  is  very  interesting  as  Proi 
fespor  Hall  comments  on  its  rarity  in 
the  rocks  of  the  State  of  Xew  York. 


Scaphopoda 


Tlie  remains  of  these  organisms  are 
very  numerous,  but  in  no  case  was  any 
trace  of  the  shell  preserved.  Internal 
caats  abound,  but  the  exterior  markings 
are  not  well  preserved.  The  abundance, 
of  these  forms  is  very  characteristic  of 
the  area. 

Coleoltis  tenufcinctum 
HaU 

Numerous  fragmentary  impressions  of 
the  exterior  closely  corresponding  to 
Hairs    figures. 

G>leoltis  tentsfttriattis 
sp.  nov. 

External  impressions  numerous.  Best 
preserved  and  type  specimen  is  four, 
centimetres  long,  with  a  width  at  me 
mouUi  of  five  millimetres.  Shells  dis- 
tinctly curved.  Delicate  oblique  striae 
passing  from  the  left  towards  the  mouth 
of  the  shell.     (Plate  VI.,  Fig.  9). 

G>leoIt]s 

sp. 

A  much  larger  specimen,  with  the 
striae  running  from  an  imaginary  longi- 
tudinal line  with  a  slight  obliquity  to- 
wards the  mouth.  Greatest  diameter 
eight  millimetres.  The  whole  shell  could 
not  be  less  than  ten  centimetres  long. 
The  annulations  are  more  pronounced^ 
than  in  the  type  specimen  of  C.  tenui- 
striatus.  but  they  are  of  the  same  gen- 
eral character,  and  may  be  merely  the 
result  of  the  larger  size  of  the  indi- 
vidual.  (Plate  VI.,  Fig.  8). 

(Zittel  places  these  forms  under  the 
Pteropoda.  but  lacking  definite  infoma- 
tion.  Hairs  sy«tematio  arrangement  is 
retained.) 

Lamellibranchiata 

As  in  th<»  case  of  tl»e  (lusteropoda  the 
remains  of  bivalves  are  common  but  ill- 
preserved.  Without  the  expenditure  of 
considerable  time  in  the  field  it  is  im- 
possible to  do  justice  to  this  class  of 
creatures.  In  the  followinjr  notes  no, 
attempt  will  be  iiunle  to  e^itablish  new, 
species,  as  the  material  is  much  too 
fragmentary,  but  the  writer  is  of  the 
opinion   that   a   large   number   of     new 


species  of  lamellibranchs  will  eTentual 
be  found  in  this  field. 

Gmocardium  cuneus 

Var.  trigonale.  Hall.  Very  numer< 
and  the  best  preserved  of  the  lam 
branchs. 

Goniophora 

sp.  Ifldct. 

The  internal  cast  of  a  strongly  a 
lated  variety  somewhat  resembling 
perangulata,  Hall,  and  even  more  li 
some  of  the  European  forms.       A  p 
tograi^ic   reproduction  of   this  cast 
seen  in  Plate  V.,  Fig.  3. 

Modfomorpha 
sp.  ifiidst. 

Several  imperfect  casts.     Do  not  co 
respond  to  any  of  Hall's  figures.    Co 
pare  Glossites  patulus,  Hall,  Pal.,  N. 
Vol.  v.,  Pt.  XL,  page  601,  Plate  XCVT^ 
Fig.   15.     Compare  also  the   outline  o^ 
Modiomorpha  tumida,  Whiteaves  ContrS^ 
butions  to  Canadian  Palaeontology,  Vo^ 
I.,  page   296.   Plate  XXXVIII.,  Fig.    \(W 
(Plate  v..  Fig.  4). 

Mesrambonia 

sp.  indet 

Slightlv     resembles     M.     Gardiformi0> 

Hall. 

Cypricardinia 

Probablv  C.  indenta.  Hall.  Pal.  N.Y.^ 
Vol.  v.,  Pt.    II,  Page  485,  Plate  LXXIX 

Mytilarca 

sp. 

Very  poor  specimen,  possibly  M.  pon- 
derosa,  Hall. 

Avicula  teztilh 

var.  arenaria 

A  good  sample  of  this  handsome  form 
was  obtained  on  the  A^bitibi  riTer.  Not 
seen   on  the  Kwataboahegan. 

Lyriopecten  dardantis 
Hall 

Two  pood   examples. 


Cephalopoda 


Like  the  other  molluscs  the  cephalo- 
pods  have  left  numerous  remains  in  the 
rocks  of  the  period.  The  shell  is  not 
preserved  and  identification  is  difficulty 
The  following  were  noted. 
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Orthoceras  thoaa 
HaU 

Orthoceras  pelopi 
HaU 

Specimen  ibadly  'worn.       Identification 
ry  doubtful.    Rather  larger  than  any 
Hall's  figures. 

Orthoceras  luxum 
HaU 

Orthoceras 
tp.  indct. 

Possibly  .0.  procerus,  Hall,  but  the 
specimen  is  •  so  <badly  preserved  ta&t 
identification  is  impossible. 

Orthoceras 
tp. 

This  specimen  consists  of  a  small 
portion  of  the  septate  region^  which 
shows  a  close  resemblence  to  O.  jaculum, 
Hall,  in  the  size  of  the  shell  and  the 
distance  apart  of  the  septa.  That  it  is 
not  identical  is  seen  in  the  fact  that 
•the  siphuncle  is  very  small  and  central 
and  the  cross  section  of  the  shell  is 
slightly  elliptical,  too  little  of  the  speci- 
men is  preserved  to  justify  the  found- 
ing of  a  new  species.  Compare  also  O. 
stylus.  Hall.  Pal,  N.Y.  Vol.  V.,  Pt.  JL, 
Pige  253.    (Plate  VI.  Fig.  4). 

Orthoceras  eztremum 
sp.  nov. 

Shell  straight.  Though  but  a  small 
Iragiuent  is  preserved  it  appears  to 
contract  gradually  towards  the  apex. 
The  apical  angle  would  probably 
be       about       10        degrees.  Trans- 

verse section  elliptical.  The  third 
septum  is  15  millimetres  by  10 
millimetres.  As  scarcelv  anv  evi- 
dence  of  crushing  i»  apparent  thes^  fig- 
ures express  the  degree  of  ellipticity. 
but  possibly  a  little  allowance  should  bo 
made.  Three  air  chambers  are  shown 
with  a  depth  of  two  and  a  lialf  milli- 
metres each.  The  convexitv  of  the 
septa  is  slight.  Chamber  of  hnbitnrion 
comparatively  large,  extent  unknown. 
siphuncle  small  and  remarkably  exccn- 
tric.  Surface  unknown.  Resembles 
O.  inopatum,  Hall,  but  is  distinffni?*'n- 
ed  by  its  elliptical  outline  and  the 
extremely  excentric  position  of  the 
siphuncle..  A  small  fragment.  f)osAihly 
of  this  species,  shows  a  |)ortion  of  the 
shell  which  is  marked  bv  minute  annu- 

•  

lations    on    the    exterior.        (Plate    VT. 
Fig.  7). 


Orthoceras  algomense 

tp.  nov* 

Shell  probably  straight,  tapering  very 
abruptly.  If  the  angle  shown  by  the 
chamber  of  habitation  and  the  upper 
part  of  the  septate  region  is  continued 
to  the  initial  point,  the  apical  angle 
would  be  18  to  20  degrees.  Extremity 
unknown.  Cross  section  sub-elliptical. 
At  the  fifth  septum  the  greater  aiame- 
ter  of  the  ellipse  is  43  millimetres  and 
the  lesser  25  millimetres.  The  side  of 
the  ellipse  in  which  the  sipliunclo  is 
situated  is  much  more  convex  than 
the  opposite  portion.  Septa  7  millime- 
tres apart  near  the  chamber  of  habita- 
tion, but  gradually  approach  one  an- 
other towards  the  apex.  The  above 
described  fifth  septum  has  a  convexity 
of  six  millimetres.  Siphuncle  is  six 
millimetres  from  the  more  convex  «>ide 
of  the  shell.  The  chamber  t>f  habitation 
is  5  centimetres  long  in  the  specimen, 
but  is  not  all  preserved,  the  apertun* 
being  entirely  gone.  The  characteristic 
points  are  the  unusual  cross  section 
and  the  rapid  tapering  of  the  shell. 
The  septate  portion  of  another  and 
larger  specimen  was  obtained  in  which 
septa  are  separate  from  one  another  a 
distance  of  from  five  to  six  millimetres. 
No  trace  of  the  shell  is  preserved,  but 
it  appears  to  have  been  quite  smooth. 
A  sketch  of  the  specimen  and  a  view  of 
the  fifth  septimi  to  show  the  peculiar 
outline  and  the  position  of  the  siph- 
uncle are  given  in  Plate  VI.  Figs.  1  and 
3. 

Orthoceras  pulcher 
ip.  nov. 

The  alx)ve  8i)ecic8  is  founded  on  a 
rather  fragmentary  specimen,  but  one 
sufficiently  preserved  to  exhibit  distinc- 
tive characters  that  separate  it  from 
any  known  species  of  American  Orthoce- 
ratids.  It  approaches  nearer  to  O.  crota- 
lum,  Hall,  than  any  other  species,  and 
may  be  distinguished  from  HalKs  ppe- 
cies  by  the  more  undulating  nature  of 
the  annulat«ions  and  the  greater  dis- 
tance between  the  crests.  The  speci- 
men is  somewhat  crushed,  so  that  it  is 
impossible  to  give  an  outline  of  the 
cross  eotion.  but  it  is  probably  some- 
what elliptical.  The  chamber  of  habi- 
tation is  50  millimetres  long  and  the 
width  at  the  last  septum  is  32  millime- 
tres in  the  greater  diagonal  and  twenty 
millimetre'*  in  the  less.  The  septa  are 
three  millimetres  apart.  The  annulii- 
tions  of  t}»e  bodv  ehainl)er  are  distinct 
and  present  a  series  of  convexities  imc 
concavities,  the  former  of  a  shaq>er  de 
gree  of  curvature.  The  two  u])permos 
crest«»  are  fifteen  millimetres  apart;  tl 
second  and  third  crests  are  separate 
bv   thirteen   millimetres:    the   third   ai 
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fourth  by  twelve,  and  tlie  fourth  and 
fifth  by  ten  millimetres.  If  the  rate  of 
decrease  in  size  is  uniform  with  that 
presented  by  the  chamber  of  habitation 
the  apical  angle  must  be  about  twelve 
degrees.  The  outer  shell  is  entirely  un- 
known. In  addition  to  the  annulation 
the  inside  of  the  shell  must  have  been 
pitted,  as  the  cast  shows  small  monti- 
cules distant  from  each  other  from  one 
to  three  millimetres.  Owing  to  the 
crushed  condition  of  the  specimen  the 
convexity  of  the  septa  cannot  be  given. 
(Plate  VI.  Fig.  2). 

Gomphoceras  beta 
HaU 

Collected  by  Mr.  Wilson. 

Hercoceras  auriculum 
sp.  nov. 

.  Two  internal  casts,  showing  the 
chamber  of  habitation  and  a  few  of  the 
septa.  Chambers  of  habitation  at 
least  three  centimetres  long,  with  a 
width  of  two  centimetres  at  the  aper- 
ture. Contracts  rapidly  towards  the 
apex,  which  is  unknown.  Shell  sharply 
bent,  and  exhibiting  on  its  lateral 
margins  distinct  nodes  distant  from 
&ach  other  about  six  millimetres. 
First  six  chamber  three  millmetres 
thick.  Septate  portion  seems  to  con- 
tract very  rapidly  towards  the  apex 
and  the  thickness  of  the  air  chamber 
is  considerably  less  towards  the  con- 
cave side  of  the  shell.  Sinus  not  ob- 
served. The  siphunde  is  in  all  pro- 
bability excentric  and  situated  close  to 
the  convex  side  of  the  shell.  (Ibis 
is  seen  in  a  third  specimen  which  is 
doubtfully  referred  to  this  species) . 
These  specimens  are  much  too  imper- 
fect for  the  proj>er  description  of  a  new 
type,  but  they  are  very  distinctive  in 
the  character  of  the  nodes.  The  dis- 
tance of  the  Held  of  occurence  alone 
justifies  the  formation  of  a  new  spe- 
cies. This  species  resembles  Gyroceras 
(Halloceras)  paucinodimi.  Hall,  and 
Trochoceras  biton.  Hall,  more  than  any 
other  described  species  of  Helderberg 
age.  The  shell,  however,  seems  to 
contract  more  rapidly  than  in  G.  pau- 
cinodum.  and  as  two  specimens  were 
found  of  about  the  same  size  it  is  a 
fair  assumption  that  they  were  adults, 
in  which  case  Hercoceras  auriculum  is 
a  much  smaller  cephalopod  than  Hall's 
species.  The  characteristic  flat  vent- 
ral surface  of  G.  paucinodum  is  ab- 
sent in  the  present  species,  the  out- 
line of  which  is  not  far  from  cir- 
cular. 


The    specimen   diftera    from     Tr 
ceras  biton  in  the  stronger  nature 
the  plications  and  in  the  sharper 
ature  of  the  shell.       llaii'|[.. figure 
description  of  T.  biton  are  too 
for  a  close  comparison,  but  it  appea 
that  his  species  is  considerably  la 
than   H.    auriculum.    (Plate    VI.;    Fi 
5  and  0).  ^ 

Trilobita 

The  remains  of  itrilobites  are  n 
erous  and  exceptionally  well  presem 
in  comparison  with  the  other  c 
of  organisms.  In  nearly  every 
a  portion  of  the  test  has  been  prese 
ed  in  excellent  condition,  so  that  thi 
minute  ^tuberculations  of  the  cms 
and  the  facettes  of  the  ejres  are  dis 
tinguishable.  In  the  rough  rock  wlier 
the  mollusoa  and  brachiopods  are  to 
seen  only  by  casts,  milk-white  frag^ — 
ments  are  observed-  on  close  examina — 
tion  to  represent  portions  of  the  test^ 
of  trilobites. 

Calymene  platys 

Green 

This  species  seems  to  be  the  most 
prolifiic'in  the  region,  eight  specimens, 
representing  the  different  parts  of  the 
cru£t  being  found.  The  average  speci- 
men is  large,  measuring  six  or  seven 
centimetres  by  ten  centimetres.  One 
buckler  shows  parts  of  the  crust  with 
the  minutely  tuberculated  surface  in- 
tact. 

Dalai  anites  anchiops 
Green 

Fygidia  only  of  this  species  were  col- 
lected. SSome  of  these  pygidia  retain 
the  caudal  spine  and  are  doubtless  re- 
ferable to  the  above  species;  others 
are  devoid  of  the  spine,  the  absence 
of  which  doe  not  seem  to  be  due  to 
fracture.  These  are,  in  all  probabil- 
ity, identical   with  the  following. 

Dalmanites  stemmattis 

Clarke 

This  species  has  been  recently  describ- 
ed by  Prof.  Clarke  in  The  Oriskany 
Fauna  of  Beer  aft  Mountain,  Page  15, 
Plate  I. 


c 


Phacops  cristata 
Hall 


One  small  buckler  and  several  pyg- 
idia, in  all  probability  referable  to  this 
species. 
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Proctus 

sp. 

[e  pygidium  of  a  species  of 
W9LB  found  which  has  some 
ints  of  difference  from     any 

fonn.  It  would  be  very  un- 
bound a  new  q^ecies  on  such 
iry  material,  but  a  descrip- 
'he  pygidium  follows.      tiemi- 

wider  than  long,  width  to 
out  seven  to  five.  Axis  dis- 
mvez  with  ten  annulations. 
»f  annulations     of     the     axis 

tuberculated.  Pleurae  gently 
om  the  furrow  to  a  weil-mark- 
nal  sulcus.  Annulations  of 
ae  twice  the  number  of  those 
iiB.  J«\Lrrow  between  each 
inulations  slightly  greater  than 
he  two  annnulations  springing 

single  axal  annulation.  A 
e  of  tubercles  on  each  annula- 
he  pleurae.  Annulations  cease 
Icus.  ISulcus  relatively  broa4* 
Q  other  species  of  Troetus,  re- 
onvex,  and  marlced  on  its  dis- 
r  by  a  narrow,  thickened 
The  posterior  point  is  unfor- 
lost,  but  there  is  evidence  that 
in  was  inilexed  at  the  extrem- 
i  pygidium. 

les  P.  conradi,  but  differs  in 
:er  width  of  the  non-annulat- 
%  and  in  the  fact  that  the 
herculated  annulations  of  the 
ontinue  to  the  axis  without 
;.  Also  differs  in  the  mar- 
^  Differs  entirely  from  the 
9>ecie8,  P.  crassimarginatus,  in 
racter  of  the  annulations 
111.,  Fig.   1). 

Conclusions 

;he  number  of  species  mention- 
paper  would  form  but  a  small 
e  of  the  forms  occurring  in  the 
>osed  on  the  Kwataboahegan 
y  are  nevertheless  siifficient  to 
e  age  of  the  series,  which  is 
nabiy  to  be  referred  to  tha 
It  would  also  appear  that 
lisms  denote  an  a^c  compar- 
1   the  bottom    of    the     Upper 


Helderberg.  In  some  cases  the  assem- 
blage would  denote  the  Oriskany. 
While  generally  comparable  with  the 
above  cited  formations,  certain  differ- 
ences are  to  be  noticed,  as  already  men- 
tioned in  this  paper.  By  an  exact  com- 
parison of  the  fauna  of  the  northern 
with  that  of  the  southern  rocks  many 
questions  as  to  the  migration  of  species 
in  Devonian  times  would  be  settled. 
Some  of  the  minor  differences  which 
bear  on  this  point  have  been  referretl 
to,  but  it  is  obvious  that  close  investi- 
gation, and  a  comparatively  complete 
collection  is  necessary  to  unable  us  to 
speak  with  decision  in  this  matter. 

Oil  and  gas  are  known  to  occur  in  the 
rocks  of  this  age  in  southern  Ontario, 
and  there  is  no  reason  to  doubt  that 
similar  valimble  deposits  may  be  met 
with  north  of  the  Height  of  Land.  The 
rocks  are  very  rich  in  organic  remains, 
as  may  been  seen  by  a  reference  to 
Plate  VIII,  Fig  2,  The  decay  of  such 
enormous  numbers  of  organisms  must 
have  given  rise  to  large  quantities  of 
petroleum.  Whether  this  product  is  en- 
tirely dissipated  remains  for  future  ex- 
ploration to  reveal.  Great  beds  of 
gypsum  are  associated  with  the  lime- 
stones at  various  points  in  the  region. 
The  relationship  of  these  deposits  also 
remains  to  be  worked  out. 

In  closing  this  paper  the  writer  must 
request  the  indulgence  of  the  reader  for 
many  fragmentary  notes.  Many  undeter- 
mined species  are  referred  to,  which,  in 
a  more  accessible  region,  would  be  dis- 
missed wiithout  comment.  At  this  dis- 
tance from  their  place  of  occurrence, 
however,  it  was  thought  advisable  to  re- 
fer, even  if  as  to  some  of  them  in  an 
uncertain  manner,  to  nearly  all  ..be 
specimens   collected. 

In  the  preparation  of  this  report  the 
writer  is  deeply  indebted  to  Professor 
John  M.  Clarke,  the  accomplished  palae- 
ontologist of  the  State  of  New  York,' 
for  valuable  advice  and  for  the  privilege 
of  comparing  type  specimens  in  the 
Museum  at  Albany.  His  acknowledg- 
ments are  also  due  to  Bryon  E.  Walker, 
Esq.,  Toronto,  for  the  loan  of  speci- 
mens for  comparison  and  for  the  use 
of  his  extensive  palaeontological  li- 
brarv. 


The  Northern  Nickel  Range 


By  A*  P«  G>lem*n 


In  accordance  with  the  instructions  of 
Mr.  T.  W.  Gibson,  Director  of  the  Bur- 
eau of  Mines  of  Ontario,  nty  main  field 
work  last  summer  was  devoted  to  map- 
ping the  northern  nickel  range,  which 
had  not  hitherto  been  worked  out  geo- 
logically, though  much  of  its  extent 
was  known  roughly  by  the  work  of 
prospectors.  Mr.  M.  T.  Culbert,  who 
had  been  my  assistant  the  previous  year 
was  reappointed,  and  from  his  energy 
and  experience  in  the  work  rendered  ex- 
cellent service.  He  continued  in  the 
field  for  some  weeks  after  my  summer's 
work  was  over  in  order  to  complete  the 
investiffation  of  some  points  in  connec- 
tion with  the  northern  iron  range,  r»nd 
at  the  northeasrf  end  of  the  northern 
mckel  range  where  it  connects  with  the 
southern  range. 

As  usual  we  received  much  aid  and 
hospitality  from  mine  ownerg,  mana^jrs 
and  prospectors,  for  which  thanks  are 
due.  The  maps  and  reports  of  the  (Geo- 
logical Survey  of  Canada  were  of  j^reat 
assistance  in  our  work,  thougli  prepared 
long  before  the  relationships  of  the 
^lickel-bearing  erui)tive  were  known. 
For  the  more  detailed  work  which  wa 
carried  on  township  maps  provided  by 
the  Crown  I^nds  Department  wen* 
made  use  of.  and  in  portions  of  I  lie 
range  maps  of  mining  locations  lumif*h 
ed  main  I V  hv  Messrs.  Demoreat  and 
Sylvester,  engineers  of  Sudbury,  were 
employed.  The  township  maps  wore 
found  to  bo  variable  in  accuracy,  sonic 
l)eing  excellent,  but  others  not   so  ltooiI. 

As  the  literature  on  the  Sudburv  Alin- 
ing  District  was  luentiouod  somewhat 
fully  in  our  last  report  it  will  be  un- 
necessary to  go  over  the  ground 
again(l). 

Topogffaphy  of  the  Rang:e 

The  topography  of  the  northern  nickel 
range    differs    materially    from    that    of 

(1)  Bur.    Minos.    V.^li,    pp.    '2:io-C,. 


the  southern  range    as     described     lasr^ 
year.    In  general  the  contact  of  both  on 
the    inner     (southeastern)     and     oute 
(northwestern)  sides  of  the  nickel -bear- 
ing eruptive  with   the  adjoining   i-ocki^^" 
is  found  to  lie  in  a  series  of  rugged  hill 
having  very  steep  slopes,  often  with  ver — 
tical  walls,  and  so  arranged  that  to  fol— ^ 
low  the  boundary  requires  a  great  dea 
of  rough  travel;   while  the  basic    cdg 
(outer   or    southeastern)    of    the    mai 
southern  nickel  range  is  generally   low^ 
and  often  very  unifonn  in  level.    How 
ever,  this  had  one  advantage  since  thi 
hillsides  afforded  excellent  rock  expos 
ures,  so  that  the  boundary  could  usual 
ly  be  fixed  with  certainty.    While  th 
boundary  is  commonly  on  hilly  ground..^ 
none  of  the    summits    rise     very     higlu 
above  the  general  level,  the  relief   ^1- 
dom  exceeding  200   or   300   feet. 

ExoeQpIt  at  the  southwestern  ancS 
eastern  ends  of  the  northern  range, 
where  the  eruptive  curves  down  to  meet 
the  southern  range,  there  is  compara- 
tively little  drift  encountered,  much 
less  than  in  the  previous  summer's 
work;  and  in  general  the  drift  conftists 
of  gravel  and  sand  plains  rather  than 
clay  flats.  On  the  whole  the  northern 
range  i^eems  to  be  at  a  greater  eleva- 
tion than  the  southern,  probably  be- 
cause the  range  is  narrower,  allowing 
the  resistant  rockA  on  each  side  to  ap- 
)>roach  nearer  together,  and  also  be- 
cause the  easily  weathered  basic  edge 
is  usually  much  less  developed  than  it 
is  on  the  southern  range. 

The  region  is  very  poorly  provide<l 
with  canoeable  waters,  though  there  are 
a  few  fair- sized  bodies  of  water  along 
the  range,  such  as  Windy  lake,  Moose 
lake.  Trout  lake  and  Joe's  lake;  but 
in  general  the  canoe  was  of  little  ser- 
vice. There  is  also  a  great  scarcity  of 
wagon  roads,  and  those  that  do  exist, 
being  largely  winter  roads  made  by  the 
lumbermen,  are  very  rough  and  often 
mucky.  With  the  exception  of  the  road 
northeast  of  Onaping.  built  by  o^vners 
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itionB  in  Levack  townsliip 
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ne  of  these  roads  follow 
he  nickel- bearing  eruptive, 
ttle  aid  in  tracing  it.  On 
most  of  the  work  of  the 
to  be  done  by  tramping, 
distance  of  several  n\. 
bush,  from  points  that 
led  by  wagons.  As  the  pine 
in  many  places,  the  town- 

often  almost  obliterated, 
.long  thenV,  bad  enougli  or- 

the  precipitous  nature  of 
las  become  very  slow  and 
lere  are  however  soniu 
idid  pine  still  uncut,  as  in 

of  Trillj  where  line^  iie 
ow.  Fire  has  not  swept 
range  to  the  same  extent 
tm,  so  that  for  the  most  - 
ng  and  blazing  of  the  lines 
e  distinct,  and  less  time 
king  for  lines.  The  older 
ver  are  largely  grown  up 
rees,  especially  where  tire 
In  such  places  one  is  often 

edge  of  the  northorii 
tends  to  be.  rugged  f>nd 
e  between  is  generally  r.ot 
rh»  and  the  .same  is  true 
itian  country  to  tlie  north 
t.     Toward  Ithe   southeast 

precipitous  row  of  hills 
J  indurated  tuffs  bordering 
i  passed,  the  relief  becomes 
irked,  and  there  are  .sand 
ins  or  clay  Hats  throu;jh 
rmilion  river  avd  its  trib- 
ler,  often  in  a  quite  extra- 
The  underlying  rock  in 
he  district,  when  ex|>o:=ied, 

which  is  much  softer  and 
weathered  than  tlio  tuffs 
he  overlvint'  .'^jindstones. 
ten  rising  as  low  ridges 
J  the  south. 

'ts  of  the  low  grumul 
h  the  river  winds  arc  cf 
kv  l»eing  rapidly  takiMi  up 
mostly  French  Canadian'^, 
old  count  rv  Kni»Iisii 
settling    here     als(j.        riie 

which  our  work  was  doin» 
ilmost  dcvoi.l  of  ^oml  land, 
ir  rugged   rocky  character. 

covered  parts  of  Dniry. 
•n,  Dowlinjr,  l.ovack.  .Mor- 
ivell  and  Lninsdcn,  Wisnor 
•,  Xornian  and  ('a])rool 
le  series  Ix'jjinning  at  Ihc 
d  sweeping  in  a  ^'onth* 
northeai^t  and  north,  a 
•nd  bejrinnin<r  liowever  in 
iship.  Both  the  ])asie  rnd 
the  nickel -bearing  eruj)tive 
,  though  more  care  n'as 
isic  edge  wliere  ore  bodies 
;ted  to  occur.    Our  aim  was 


to    fix   the  boundary   wherever   it   was 
crossed  by  a  township  line,  i.e.,  at  about 
every  half  mile«  and  in  most  cases  there 
deposits  and  swamps  concealed  ithe  con 
were  satisfactory  outcrops,  though  drift 
deposits  and  swamps  concealed  the  con- 
tact in  a  few  places,  especially  in  Gas- 
caden  and  Trill  townships.     In  no  case 
were  the  drift-covered  gaps  longer  than 
two    miles    except    in    the    broad    sand 
plains  south  of  Capreol,  where  the  out- 
line of  the  eruptive  is  still  uncertain. 
Distances  were  determined  by  pacing 
tact  in  a  few  places,  chiefly  in  Cascaden 
from  corner  posts  or  other  fixed  points, 
and    the    position    of    the    contact    was 
usually  determined  with  a  probable  er- 
ror of  less  than  100  yards.    In  the  more 
important  parts  where  mining  or  strip- 
ping of  ore  bodies   had  been  done   the 
basic    edge    was    followed    continuously 
when    not    drift- covered.     For    work    in 
such  places  the  dial  compass  had  to  be 
used  on  account  of  the  strong  local  at- 
traction.    In  the  accompanying  map  of 
the    Northern    Nickel   Range    the   boun- 
daries of  the  eruptive  band  are  given  in 
solid   lines  where  observed   in  the  field, 
inltervening  spaces  being  dotted.    Ore  de- 
posits or  large  gossan  areas  are  mark- 
ed with  +     The  basic  edge  of  the  erup- 
tive is  colored  brown  and  the  acid  edge 
red,  the  two    colors    blending     in     the 
middle. 

Stratigraphical  Relationships 

While  our  special  purpose  was  the 
mapping  of  the  nickel-bearing  eruptive 
throughout  its  whole  extent  northwest 
and  north  of  the  main  or  southern 
nickel  range,  so  as  to  close  up  gaps  and 
if  possible  connect  the  two  ranges  geo- 
graphically, it  was  necessary  also  to 
make  a  study  of  the  adjacent  rocks  in 
order  to  determine  the  exact  boundarv 
of  the  eruptive.  It  was  found,  as  fore- 
told in  last  year's  report,  that  the  two 
ranges  join  at  the  ends,  making  a  con- 
tinuous belt  of  eruptive  rock  enclosing 
a  rudely  oval,  or  rather  boat-shaped 
area  of  sediments,  classed  bv  Dr.  Bell  in 
the  earliest  survey  as  probably  Cam- 
brian in  atye.  The  only  possible  ga])  in 
the  belt  l«*  in  the  townships  of  Mac- 
lennan  and  Falconbridge,  where  exten- 
sive lake  deposits  form  plains  of  sand 
and  gravel,  leavini?  verv  few  outcrops. 
Assuming  that  the  hidden  parts  .  re- 
semble those  that  are  exposed,  there  is 
little  doubt  that  the  belt  of  nickel-bear- 
ing rock  is  unbroken,  and  that  tha 
northern  ranjre  is  connected  at  both 
ends  witli  the  better  known  southern 
one. 

Along  with  this  goes  the  further  prob- 
ability that  the  whole  mass  of  eruptive 
rock  is  sheet-like,  forming  a  basin  or 
short  synclinal  trough,  as  suggested  in  a 
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^  locations  in  Levack  townsliip 
purpose  of  developing  their 
9,  none  of   these  roads   follow 

of  the  nickel-bearing  eruptive, 
ive  little  aid  in  tracing  it.  On 
•unt  most  of  the  work  of  the 
had  to  be  done  by  tramping, 
r  a  distance  of  several  ni. 
the  bush,  from  points  that 
reached  by  wagons.  As  the  pine 

cut  in  many  places,  the  town- 
3  are  often  almoist  obliterated, 
;ing  along  thenr,  bad  enougli  or- 
from  the  precipitous  nature  of 
try,  has  become  very  slow  and 
There     are    however     soniu 

splendid  pine  still  uncut,  as  in 
iship  of  Trill,  where  lines  iie 
)  follow.  Fire  has  not  swept 
hern  range  to  the  same  extent 
outhem,  so  that  for  the  most  - 
cutting  and  blazing  of  the  lines 

more  distinct,  and  less  tiuie 
II  looking  for  lines.  The  older 
liowever  are  largely  grown  up 
all  trees,  especially  where  tire 
and  in  such  places  one  is  often 

each  edge  of  the  nortlioni 
mge  tends  to  be.  rugged  snd 
r  space  between  is  generally  r.ot 

rough,  and  the  same  is  true 
aurentian  country  to  the  north 
ihweat.  Toward*  Ithe  southeast 
very  precipitous  row  of  hills 
>f  the  indurated  tuffs  bordering 
;dge  is  passed,  the  relief  becomes 
i^s  marked,  and  there  are  sand 
il  plains  or  clay  flats  through 
le  Vermilion  river  avd  its  trib- 
neandcr,  often  in  a  quite  extra- 
way,  llie  underlying  ro<?k  in 
t  of  the  district,  when  exixjsed. 
slate,  which  is  much  softer  and 
silv    weathered    than    the    tuffs 

or   the    overlying     .sand.Htoiies*. 
er    often    rising    us    low    ridges 
her  to  the  south, 
tracts     of     the     low     grouiid 

which  tlie  river  winds  jire  cf 
1.  now  being  rapidly  taki'ii  up 
!ers,    mostly    French    Canadians, 

pome     old       countrv       Eiiiilisli 

are  settling  here  also.  The 
)s  in  which  our  <vork  was  doiu^ 
?ver  almost  dovoi  I  of  goo<l  land, 
5  their  rugged  rocky  character. 
urvey  covered  parts  of  Drury, 
iscaden,  Dowling,  Levack.  Mf)r- 
V,  Bowell  and  Tannsdon,  W'isner 
anmer,  Xornian  and  Caprcol 
ps,  the  series  beginning  at  the 
st  and  sweeping  in  a  jrentle 
3  the  northeast  and  north,  a 
rd    bend    beginning    lu^wevor    in 

township.  Both  the  basic  vm\ 
es  of  the  nickel -bearing  eruptive 
apped,  though  more  care  was 
the  basic  edge  where  ore  bodies 

expected  to  occur.    Our  aim  was 
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to  fix  the  boundary  wherevier  it  was 
crossed  by  a  township  line,  Le.,  at  about 
every  half  mile«  and  in  most  cases  there 
deposits  and  swamps  concealed  ithe  oon 
were  satisfactory  outcrops,  though  drift 
deposits  and  swamps  concealed  the  eon- 
tact  in  a  fete  places,  especially  in  Gas- 
caden  and  Trill  townships.  In  no  case 
were  the  drift-covered  gaps  longer  than 
two  miles  except  in  the  broad  sand 
plains  south  of  Capreol,  where  the  out- 
line of  the  eruptive  is  still  imcertain. 

Distances  were  determined  by  pacing 
tact  in  a  few  places,  chiefly  in  Cascaden 
from  corner  posts  or  other  fixed  points, 
and  the  position  of  the  contact  was 
usually  determined  witdi  a  probable  er- 
ror of  less  than  100  yards.  In  the  more 
important  parts  where  mining  or  strip- 
ping of  ore  bodies  had  been  done  the 
basic  edge  was  followed  continuously 
when  not  drift-covered.  For  work  in 
such  places  the  dial  compass  had  to  be 
used  on  account  of  the  strong  local  at- 
traction. In  the  accompanying  map  of 
the  Northern  Nickel  Range  the  boun- 
daries of  the  eruptive  band  are  given  in 
solid  lines  where  observed  in  the  field, 
intervening  Sipaces  being  dotted.  Ore  de- 
posits or  large  gossan  areas  are  mark- 
ed with  4-  The  basic  edge  of  the  erup- 
tive is  colored  brown  an(l  the  acid  edge 
red,  the  two  colors  blending  in  Uie 
middle. 

Stratigraphical  Relationships 

While  our  special  purpose  was  the 
mapping  of  the  nickel-bearing  eruptive 
throughout  its  whole  extent  northwest 
and  north  of  the  main  or  southern 
nickel  range,  .so  as  to  close  up  gaps  and 
if  possible  connect  the  two  ranges  geo- 
graphically, it  was  necessary  also  to 
make  a  study  of  the  adjacent  rocks  in 
order  to  determine  the  exact  boundarv 
of  the  eruptive.  It  was  found,  as  fore- 
told in  last  year's  report,  that  the  two 
ranges  join  at  the  ends,  making  a  con- 
tinuous belt  of  eruptive  rock  enclosing 
a  rudely  oval,  or  rather  boat-shaped 
area  of  sediments,  classed  by  Dr.  Bell  in 
the  earliest  survey  as  probably  Cam- 
brian in  aire.  The  only  possible  irap  in 
the  belt  i-s  in  the  townshi|>s  of  ^lac- 
lennan  and  Falconbridge.  where  exten- 
sive lake  deposits  form  plains  of  sand 
and  gravel,  leavinu  verv  few  outcrops. 
Assuming  that  the  hidden  parts  .  re- 
semble those  that  are  exposed,  there  is 
little  doubt  that  the  belt  of  nickel-bear- 
ing rock  is  imbroken.  and  that  tha 
northern  ranere  is  connected  at  both 
ends  with  the  better  known  southern 
one. 

Along  with  this  goes  the  further  prob- 
ability that  the  whole  mass  of  eruptive 
rock  is  sheet-like,  forming  a  basin  or 
short  synclinal  trough,  as  suggested  in  a 


<94 


Bureatt  of  Minet 


N< 


diagram  given  in  last  year's  Report;  so 
that  the  enclosed  sedimentary  rocks  ap- 
pear to  rest  upon  the  eruptive  sheet. 
Along  three-quarters  of  the  inner  mar- 
gin of  the  nickel-bearing  rock  it  is  in 
eruptive  contact  with  the.  base  of  the 
sedimentary  series  just  mentioned  ;  but 
a  band  of  Huronian  rocks  of  an  older 
type  intervenes  between  the  two  in  Ray- 
side,  Snider,  Creighton  and  perhaps  Fair- 
bank  townships  north  of  the  main 
nickel  range.  The  relationships  here 
have  not  been  finally  worked  out. 

The  outer  or  basic  edge  of  the  belt  is 
also  in  eruptive  contact  with  the  rocks 
beneath,  which,  as  far  as  the  northern 
range  is  concerned,  consist  entirely  of 
what  is  generally  mapped  as  L<auren- 
tian,  granitoid  gneisses  with  basic  schis- 
tose bands,  the  ''basal  complex"  of  some 
American  geologists.  On  the  south  side, 
as  shown  in  last  year's  Report  and  also 
by  Dr.  Barlow  (2),  the  relationship  is 
much  less  simple,  quartzites,  gray- 
wackes   and   various   green   schists   and 

(2)  Geol.      Sur.    Can.,    Sum.    Rep.    1902. 
p.   263. 


eruptives  generally  called  Huronic 
making  the  boundary  in  many  plac 
and  granites  or  granitoid  gneisses  '^^ 
somewhat  doubtful  age  forming  t  ^  ^  - 
boundary  in  others. 

In  general  we  may  say  that  the  sj^  :mK. 
clinal  sheet  of  nickel-beiAring  erupLi 
rests  on  undoubted  Archaean  rdcli^ 
Laurentian  on  the  north  and  Huroui;  m 
with  various  eruptives  as  well  as  pro  M 
able  Laurention  on  the  south,  its  ^t^-m 
tact  on  both  surfaces  being  of  an  oru;| 
tive  character,  so  that  it  may  be  callw_ 
a  laccolithic  sheet  on  a  gigantic  HcaU^ 

It    had    long    been    known    that    tft 
northern  nickel  range  splits  up  near  tK 
centre  of  Bowetl  township,   one    brai& 
running  slightly  north  of  west  into  Fa^ 
and  another  southwest  to  Morgan  tow— 
ship ;    but    the    real   relationship      w 
doubtful.      Our  mapping  of  the  bounds 
ies  has  shown  that  the  basic  edge  of  t 
eruptive  follows  the  last  mentioned  «. 
rection,  and  that  the  extension  into  F^ 
is  a  narrow  dike-like  offset  or  apophy^ 
the  only  extensive  projection  from   t 
eruptive  yet  discovered  in  the  noriiK- 
range. 
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The  Southwest  Corner 

Fairbank  lake,  in  the  township  of  tlu; 
same  name,  is  almost  entirely  enclosed 
in  the  nickel-bearing  eruptive,  and  niw*^ 
good  exposures  of  the  rock  on  various 
points  and  islands.  To  the  southwest 
about  a  mile  and  a  half  from  the  lako 
is  the  old  Chicago  mine,  at  one  time 
called  the  Inez  mine,  with  a  fair  wagon 
road  iPiidinjr  throe  or  four  miles  south  to 
Worthington  on  the  "Soo"  Railway. 
The  mine,  which  was  worked  partly  as 
an  open  cut  and  partly  from  a  shaft 
reaching  a  depth  of  160  feet,  is  on  a 
short  offset  to  the  south  of  the  basic 
edge  of  the  norite.  Tlie  ore  was  appar- 
ently found  in  small  pockets  onclose-l 
in  vory  mixed  rock,  orroenatone,  green 
schist,  porphyrite  and  a  white  rock  al- 
most free  enoufrh  from  green  minerals 
to  be  called  anorthosite.  Two  or  throe 
roast  beds  may  be  seon,  and  the  roasted 
ore  seems  to  imvc  been  smelted  to  matte 
and  shippod  to  the  r^ulway  by  a  curious 
single  rail  tramway  in  cars  hanging  be- 
neath the  rail.  Tho  tramway  was  work- 
ed by  horses,  but  is  now  in  ruins. 

There  are  several  bnildinfrs  at  tlio 
mine,  as  well  as  Imus^^s  for  tho  manager 
and  miners  a  quarter  of  a  mile  to  tho 
north,  but  few  of  the  bnildings  are  now 
occupied,  though   two  or  three   French- 


Canadian  settlers  have  taken  up  fan  » 
in  the   neighborhood.       Near   the   ma.   •■ 
ager's  house  the  norite  leans  up  again.  = — 
Huronian  rocks,  aud  is  here     mediui  «^ 
grained  and  speckled  giay  in  color,  n 
so  dark  as  in  most  parts  of  the  bafi 
edge  farther  east.       Th**  road  to   Fal 
bank  lake,  after  pa'jsing  a  Fomewhat  sii  ^   ^ 
phurous  spring  and  a  tarm  tiou  e,  turr?"^ 
north,  and    .hon  oast  to  the  south  wo.-' ' ' 
bay,  the  gixjund  being  mostly  low   an 
swampy,  though  outcrops  of  similar  bii 
coarser  speckled  gray  rock  occur  atoni 
the  trail  about  000  paces  from  tho  lak^-^ 
As  one  goes  north  by  canoe  the  rock  oi*  ^ 
the  shore  of  the  lake  becomes  aomewhii.  ^  ^ 
reddened  where  weathered,  but  renin ir*  ^  ^ 
rather  gray  on  tresh  surfaces,  whilo   o^"*    -■ 
the  north  shore  close  to  the  tuffs  wlii-^« 
form   hills  between  .1*  air  bank    and    V*»r- 
niilion  lakes,  the  eruptive  becomes  darK" — 
green  and  fine-grained,  somptimes  having 
an  almost  schistose  cleavage.     Xone   of 
the  outcrops  <oward  the  acid  edge  looK 
like  granite,  though  thin  sections  prov*t' 
that  the  rock  <  en  tains  some  quartz,  an«* 
probably    also    orthoclase.        This     darK 
green  fine-grained  phase  of  the  aci<l  odg-** 
of  the  niokol-bearinfif  eruptive  was  ft»nn-I 
only  at   the     southwestern  end   of   t!j.- 
range. 

The    aotual    contact    of    the    eruptiv 
with  the  tuffs  was  fiot    obserred  owia^r 
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i  amount  ot  drift  and  the  density 
)  woods  on  tiie  divide  between  thie 
ikes. 

Sultana  Nickel  BSine 

wagon  road  from  Worth* 
L  to  tlie  Chicago  mine 
been  oontiuued  three  miles 
west  to  the  '  Sultana  nickti 
in  lots  7  aiiid  8  in  the  sixth  conces- 
f  Drury  township,  and  lot  8,  in  the 
concession  of  'Irill  ;  and  as  tlie 
edge  of  the  nurite  is  not  visible  on 
)ad,  though  rock  crops  out  at  sev- 
K)ints,  it  probably  runs  somewiiUL 
el  to  the  road,  but  farther  to  th  • 
sast. 

lot    (i,    in    the    sixtli     coueedsion 
►rury,     on     wliat     is     called     the 
la     east       mine,       gosban     shows 
hillside      with     more     or     less 
xtendiii^    along    its     tlank,      which 
st  runs  northeast  and  then  turns 

SStrippings  of  ore  and  test  pits  oc- 

1  along  the  boundary  for  about  150 

To  the  southwest  the  hill  sinks 

.wampy  ground,    and     neither  ore 

orite  was  found  in  that  direction. 

owing  the  township  line  west  ol' 
outcrops,  except  for  one  hill  of 
norite,  the  whole  distance  of  at 
half  a  mile  to  the  Sultana  mine 
r,  runs  through  swamp.  At  the 
la  a  steep  hill  rises  toward  the 
prest,  much  as  at  Sultana  east,  and 
e  number  of  test  pits  and  outcrops 
that  the  oie  leans  up  against  the 
3f  rock  on  this  side  of  the  valley 
On  the  fiat  beneath  the  hill  camps 
.ting  and  sleeping,  and  offices,  etc., 
been  put  up,  occupied  at  the  time 
r  visit  by  Mr.  Vasey  and  a  party 
!n  engaged  in  exploring  the  pro- 
with  a  diamond  drill  for  the  Lake 
ior   Power   Company. 

strippings      and    other    workings 

the  foot  of  the  hill  in  a  direc- 
bout  10  deorroes  west  of  north  for 

a  quarter  of  ii  mile  (22  1-2 
)  from  the  corncrpost  between  lots 
8  in  Trill,  so  that  the  actual  work- 
ire  in  lot  8  of  Trill;  but  one  or 
.mall  outcrops  occur  on  the  hill- 
t  a  distance  of  0  or  10  cliains  south 
'  cornerpost  also.  Part  of  the  de- 
is  therefore  in  Drury,  and  the 
I  extent  of  the  ore  is  throe-tenths 
nile.       It  is  probable  that  careful 

would  disclose  ore  still  farther  to 
>uth  along  the  edfje  of  the  hill. 
he  bush  is  thick  and  no  other 
of  gossan  were   found. 

t  of  the  ore  to  the  north  of  the 
is  along  the  lower  flanks  of  the 
ut  an  offset  runs  0  chains   to  the 


west  a  little  north  of  the  cornerpost^ 
and  two  large  strippings  at  this  point 
show  ore  at  the  hill  top  117  feet  above 
the  flat  at  the  bottom. 

There  are  three  shafts,  respectively  13, 
19  and  22  1-2  chains  to  the  north  of  the 
cornerpost,  and  beyond  the  last  shaft 
the  hill  turns  oti'  to  the  west,  and  na 
more  ore  is  to  be  seen.  The  deepest 
shaft  is  said  to  be  down  110  or  120  feet; 
and  there  is  a  considerable  quantity  of 
ore  on  the  dumps.  A  drill  hole  sunk  a 
little  to  the  east  of  the  last  shaft 
showed  36  feet  of  clay  and  sand,  then, 
norite  followed  by  some  ore,  and  finally 
greenstone  with  more  or  less  ore.  The 
dip  of  the  rock  surface  between  the 
shaft  and  the  drill  hole  is  about  40  de- 
grees to  the  east. 

In  general  the  ore  in  this  locality 
seems  to  lie  in  depressions  of  the  hill 
as  if  it  had  settled  into  the  lowest 
places.  As  the  rocky  hills  bounding  the 
swampy  valley  to  the  east  and  west 
seem  to  be  con\-erging  toward  the  south, 
it  is  not  unlikely  that  ore  may  be  found 
L>eneath  the  swamp  or  drift  in  that  direc- 
tion, but  up  to  the  present  none  has 
been  reported  ;  nor  is  it  known  if  an 
offset  runs  southwards  into  Drury  town- 
ship. 

The  rocks  forming  the  hill  west  of  the 
gossan  are  not  Laurentian,  as  suggested 
on  the  maps,  but  are  more  like  Huron- 
ian,  since  they  include  green  schist 
and  diorite,  with  irregular  patches  of 
what  appears  to  be  norite  penetrating 
them  and  showing  on  the  flank  of  the 
hill  toward  the  low  ground.  Much  of 
the  hill  has  the  look  of  crush  conglom- 
erate. 

The  norite  north  6f  the  Sultana  is 
greatly  mixed  with  older  rocks,  espe- 
cially a  flesh-colored  arkose,  and  for  half 
A  niilt*  in  that  dirtH-tion,  if  it  were  not 
for  the  finding  of  the  ba^ic  edire  near  the 
mine  and  the  acid  edge  still  farther 
north,  one  would  be  in  doubt  as  to  the 
relationship.  It  appears  that  there  was 
a  great  amount  of  crushing  and  faulting 
of  the  older  rocks  with  the  eruptive  to- 
ward this  narrow  southwest  end  of  the 
throat  l>oat-shnj>ed  trou<:h:  bnt  the 
thickly  woodcnl  surface  prevents  a  very 
complete  study  of  the  geo.lorry.  .Just 
west  of  the  Sultana  mine  the  boundarv 

• 

of  the  norite  is  hard  to  trac«',  but  about 
a    mile    to   the    northwest    it    is    clearlv 

• 

seen  again  not  far  from  a  wagon  road, 
now  fallen  into  ruin  and  grown  u|)  with 
bushe«5,  .on  the  way  to  the  irillabello 
or  Gillespie  mine:  and  from  this  north- 
ward to  the  third  concession  the  road 
follows  the  contact,  aad  ore  may  be  seen 
at  various  places  against  a  wall  of  hills 
like  that  at  the  previous  localities. 
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Bureau  of  Mines 
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TrillabeUe  Mine 

In  the  third  concession  on  the  line 
between  lots  10  and  11  of  Trill  there  is  a 
fairly  well  beaten  trail  or  portage  run- 
ning east  and  west  connecting  with  a 
canoe  route  eastwards  to  Fairbank  and 
Vermilion  lakes;  and  here  just  to  the 
west  of  the  old  wagon  road  granite  of 
a  Laurentian  aspect  rises  as  a  rocky 
hiU  above  the  swamp  so  usual  at  the 
basic  edge  of  the  nickel-bearing  erup- 
tive. Next  to  this,  going  north,  is  a 
dark-jjreen  rock  containing  some  bould- 
ers, evidently  a  Huronian  conglomerate 
or  breccia,  and  against  it  ore  is  to  be 
seen.  Half  a  mile  farther  north  the 
wagon  road  ends  at  the  mine  called  by 
our  guide  the  Gillespie,  but  in  the  Bur- 
eau of  Mines  report  the  TrillabeUe  (3) 
where  a  considerable  amount  of  work 
was  done  many  years  ago. 

Here  and  170  paces  beyond  are  a  few 
foundations  of  stone,  remains  of  a  hoist- 
ing plant  and  various  log  houses;  and 
ore  or  gossan  against  the  hill  which 
rises  to  the  west.  The  rock  observed 
is  mainly  greenstone  with  boulders  sug- 
gesting a  crush  conglomerate,  though  a 
gray  fine-grained  rock  near  the  north- 
em  pits  may  be  norite.  The  dip  of 
the  rock  face  against  which  the  ore  lies 
at  the  points  previously  mentioned  is 
from  35  degrees  to  45  degrees  to  the 
east. 

Half  a  mile  north  morainic  hills  con- 
eeal  the  bed  rock  and  the  next  outcrop 
observed  is  probably  the  basic  eruptive 
edge,  the  rocks  higher  up  the  hill  to 
the  west  being  bouldery  greenstones 
like  those  mentioned  before. 

For  a  distance  of  550  paces  east  of  the 
line  between  lots  10  and  1 1  and  near  th  • 
middle  of  the  fourth  concj^ssion  the  r.uks 
observed  are  a  somewhat  recrystjillized 
arkose,  evidently  Huronian,  and  beyond 
this  only  bouldery  drift  is  seen  for  200 
paces,  pVobably  coverinjr  the  basic  edge 
of  the  niekel-bearinjr  eru])tive,  which 
"here  rises  from  under  the  drift. 

Tlie  acid  edge  of  the  eruptive  at  this 
southwest  corner  is  be-^t  studied  from 
s.  chain  of  small  lakes.  Bej^inninp  at 
Fairbank  lake  a  fair  porta^re  leads  west 
to  Cameron  lake,  mostly  over  <lrift. 
-though  the  aei<l  e(l;r<'  is  nnly  a  little 
way  to  the  north  and  shows  on  the 
north  sliore  of  the  latter  lake  n -ar  its 
outlet.  fVom  Cameron  lake  a  very 
poor  trail  leads  west  to  a  small  unn  un- 
ed  lake  lying  across  the  boundary  be- 
tween the  tuffs  and  Ithe  eruptive.  The 
hills  rising  270  feet  (by  aner(H<l)  above 
this  lake  are  about  the  hijihest  in  the 
region,  and  from  the  top  one  eoin-nands 
a  wide  view.  They  consist  of  the  hard- 
ened  sediments    against    the   aeid   phas^ 

(3)  Bur.    Mines.    1S1>4.    p.    248. 


of  the  eruptive  and  present  a  grea 
variety  of  rocks  than  iisual,  including 
conglomerate,  with  large  granite  boul  ^ 
ere,    coaree    white   quartzite,    dark-gr 
chert,     a     fleeh-colcVed     felsitic-looki 
rock  and  hardened  ^gray  chert;  all  bre» 
ciated  and  intermixed. 

The  sharp  ridge  of  mixed  rocks  run: 
northeast  to  Ross  lake,which  lies  astrid» 
the  boundary,  and  the  acid  edge  on  th» 
shore  is  a  fine-grained  gray  rock  witl 
considerable  quartz,  unlike  the  edge  os 
Fairbank  lake. 

Windy  Lake  Resf'on 


Rounding   the  sharp  bend   which   tht 
nickel-bearing   eruptive    makes   in    Tril 
the  outer  contact  runs  north  and  north 
east  toward  the  west  end  of  Windy  lake 
through       difficult       country       largel 
swampy   and  drift-covered,  so  that  fo 
about  two  and  a  half  miles   the   boun 
dary  has  not  been  fixed,  though    it 
known  that  Laurentian  rocks  crop  outi— 
near  Armstrong     lake     and     tttiat     th 
boundary  is  to  the  east  of  this.  The  aci 
edge  is  unusually  dark-green  in  co'or  lik^ 
that  on  Fairbank  lake,  and  runs  north- 
east   from   Ross   lake   to    lot   3   on    the 
Cascaden   town   line. 

The  nickel- bearing  eruptive  runs 
diagonally  across  Cascaden  and  Dowiing- 
townships  and  is  most  easily  studieil 
along  the  Canadian  Pacific  railway  and 
on  the  shores  of  Windy  lake.  On  the 
line  between  Trill  and  Cascaden  the 
eruptive  reaches  a  narrow  arm  of  water 
running  southward  from  a  small  lake^ 
and  extends  northeast  along  another 
arm  which  forms  the  boundary  against 
the  Laurentian,  here  consisting  of  j2:nei3s 
and  greenstone.  Without  a  canoe  it 
was  found  impossible  to  cross  to  a  lo- 
cation taken  up  years  ago  on  the  north 
shore  of  the  small  lake,  where  there 
may  be  an  outcrop  of  ore.  The  rest 
of  the  margin  in  this  township  is  'nost 
easily  reached  from  Windy  lake  and 
then  by  a  canoe  route  running  south- 
west from  it. 

From  the  southwest  bay  of  Windy 
lake  a  good  trail  runs  760  paces  to  a 
jxind,  315  paces  to  another  pond,  and 
finally,  after  a  little  more  than  half  a 
mile  r>f  trail  in  all.  reaches  a  lake  of 
considerable  size.  The  trail  runs  ov<*r 
drift  deposits  including  a  moraine;  the 
ponds  are  without  outlets,  suggesting 
kettles;  and  the  unnamed  lake  api^oars 
to  be  nuiinlv  or  whollv  within  the  Uiur- 
cntian. 

On  Windy  lake  itself  the  northwest 
sliore,  where  not  drift-covered  is  Lai- 
rentian  also,  of  the  usual  kind  in  the 
region,  consisting  of  reddish  or  grayish 
bands     with     darker     gray     layers     of 
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rained  schist.  The  islands 
"8  and  the  large  peninsula 
g  from  that  shore  are  of  uorite. 
peninsula  the  boundary  is  large- 
1  by  morainic  and  esker  ridges, 
i  distinctly  seen  on  the  shore, 
tuthwest  bay.  The  resi,  of  the 
f  this  beautiful  lake  are  of  no- 
the  intermediate  rock  between 
:  and  acid  phases. 

the  best  section  of  the  nickel- 
eruptive  is  provided  by  the 
mttings  to  the  west  and  east  of 
)  station  Onaping;  and  a  num- 
ock  specimens  from  these  cut- 
ve    been    described     by      Prof. 

1.) 

ing     on   the     northwest     near 
ake  station,  which  is  some  dis- 
at  of  the  lake,  Laurentian  gran- 
^neiss  with  darker  schistose  in- 
is  found  until  the  shore  of  the 
sached,  when  gray  dioritic-look- 
e  is  found,  the  actual  contact 
being   hidden    by    drift.        The 
lains    the    same    in   appearance 
yards,   but   soon   changes    to   a 
lyenitic  phase  of  fine  or  coarse 
iich  continues  to  Onaping  sta- 
is  followed  toward  the  south- 
greenish-gray    rock    having    a 
ophitic-looking  structure.      The 
d    general    appearance    of    thq 
at  the  ends  of  this  section  arc 
ke,  but  the  intervening  phase  of 
syenite-looking    rock    is    very 

id  edge  of  the  eruptive  rises  as 
.»p  hills  to  a  height  of  300  fceb 
le  station,  and  the  railway  is 
>  follow  the  valley  of  Onaping 
a  sharp  curve  in  order  to  cross 
e  of  hills.  The  southeaRt  side 
hills  consists  of  hardened  sedi- 
t  first  a  gray,  fine-grained  gray- 
nglomerate  witl»  pebbles  and  a 
ders  of  -quartzite  and  granite, 
etinn  8  also  of  gray  chert,  ex- 
along  the  railway  for  about 
t;  and  followed  bv  characteris- 
vitrophyre  tuff,  often  crowded 
ill  fragments  of  gray  material. 

other  point  on  tlio  acid  edge, 
If  a  mile  south  of  Windy  lake, 

Laurentian-looking  conglomer- 
»s  next  to  tho  eruptive,  witli 
ge  pebbles  or  boulders  of  gneiss 
e  embedded  in  it.  Tliis  is  suc- 
y  the  graywacki'  conglomerate 
lly   the    tuff,    and    similar   rela- 

found  to  the  s«>uthwo3t,  whero 
ian  conglomerate  with  granite 
ind  boulders  comes  next  to  the 
i  of  the  nickel-boa  ring  eruptive. 


r.      Jour.    Gf^ol.     Soc,     Vol.     1111 
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T^e  Levack  Ore  Deposits 

To  the  northeast  of  Windy  lake  the 
basic  edge  may  be  traced,  with  somei 
uiieirupiions    Kom    giavei      piam»,      to 

Onaping  river  ;  but  no  gossan  or  ore 
was  uuserved  between  tlie  ^tiUespie  mine 
in  Trill  and  the  Onaping  river  in  Le- 
vack township.  ine  old  mining 
road  from  Onaping  to  the  Levack 
ore  deposits  is  now  in  very  bad 
condition  from  the  heavy  teaming  of  th-i 
lumbermen  operating  in  the  region,  and 
also  from  Hooding,  due  to  their  dams  on 
the  lakes  intended  to  sweep  down  the 
logs  in  the  somewhat  shallow  river  and 
its  tributary  creeks.  A  diamond  drill 
plant  was  taken  along  this  road  to  the 
2Stiatheona  mine  during  the  past  summer 
for  the  Lake  Superior  Power  Company, 
but  the  difiiculties  met  in  transportiiig 
the  heavy  machinery  were  very  great. 
Tile  road  leads  along  the  river  from  the 
station  for  about  2  1-2  miles,  largely  over 
gravel  plains,  then  crosses  a  bridge  and 
follows  the  valley  of  a  tributary  toward 
the  northeast,  keeping  along  the  foot 
of  a  range  of  Laurentian  hills  just  at 
the  margin  of  the  norite.  The  actual 
margin  is  often  occupied  by  small,  nar- 
row lakes,  as  though  the  norite  had  de- 
cayed more  rapidly  than  the  granite; 
and  at  several  points  where  the  norite 
still  rises  above  the  general  level  it  is 
now  weathering  extraordinarily  fast. 
The  best  instance  is  near  the  dam  at  the 
mouth  of  the  creek  draining  Moose  lake 
into  the  Onaping,  where  the  spheroidal 
weathering  is  of  a  very  characteristic 
kind.  The  rock,  which  is  gray  and 
coar&e-g7*ained,  is  irregularly  fissured  in- 
to blocks  from  2  or  3  to  20  feet  across. 
'J  he  weathering  takes  place  along  the 
fissures,  leaving  mound-shaped  surfaces 
with  channels  between;  and  may  go  so 
far  as  to  leave  rounded  blocks  resemb- 
ling drift  boulders  resting  on  the  de- 
cayed surface,  with  material  like  fine 
gravel  beneath  the  block  representing 
the  products  of  decay.  In  many  cases 
^  the  actual  margin  of  the  norite  is  not 
'  to  be  seen,  but  Laurentian  rock  rises 
to  the  northwest  out  of  a  lake  or 
swamp  and  norite  to  the  southeast. 

About  four  miles  from  Onaping  along 
the  road  just  mentioned  thick  beds  of 
gossan  lying  against  the  Laurentian 
attract  attention  at  the  Tough  and 
Stobic  property  and  test  pits  show  that 
some  ore  underlies  it,  though  no  norite 
is  to  be  seen.  The  Laurentian  is  of  the 
kind  usual  in  the  region,  granite  run- 
ning into  gneiss  and  greatly  mixed  with 
ttne-grained  greenstone:  and  the  ore, 
which  consists  of  pyrrhotite,  with  a  lit- 
tle chalcopyrite,  sinks  beneath  the  sur- 
face of  the  muskeg  through  which  the 
creek  winds. 
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Less  than  half  a  mile  farther  along 
the  road  there  is  another  outcrop  of 
gossan  and  ore  like  the  first  one,  but 
with  a  lower  hill  of  Laurentian  on  the 
northwest  and'  a  small  lake  on  the  other 
side.  A  little  beyond  this  lake  there  is 
a  gap  in  the  Laurentian  hills,  suggesting 
an  offset,  and  it  is  said  that  an  ore 
body  has  been  found  some  distance  out 
in  the  granite,  but  we  found  no  trail  to 
it,  and  left  it  unvisited.  Beyond  this 
apparent  offset  there  is  another  mar- 
ginal lake,  and  then  the  route  .  passes 
through  low  hills  to  what  was  once 
called  the  Levack  mine,  in  lots  1  and  2 
in  the  fourth  concession  at  the  end  of 
the  wagon  road,  about  nine  miles  from 
Unaping. 

Here  two  properties,  the  Strathcona 
and  the  Stobie  So.  3,  or  Big  Levack 
mine,  have  been  opened  up  by  stripping 
and  test  pits,  and  have  been  surveyed 
magnetically  as  shown  by  the  system- 
atically arranged  survey  pegs. 

Strathcona  Mine 

Mr.  Ernst  A.  Sjostedt,  who  examined 
the  Strathcona  property  last  summer 
report   on    it   as  follows  : 

**The  mineral  zone  runs  diagonally  ^. 
E.  and  S.W.  across  the  north  half  of 
lot  3  and  south  half  of  lot  4  in  the 
fourth  concession  of  Levack  township, 
and  is  bounded  to  the  northwest  by  a 
range  of  syenitic  granite,  with  which  it 
forms  a  direct  contact,  and  to  the  south- 
east by  a  wide  range  of  norite,  which 
usually  forms  one  side  of  the  mineral- 
ized zone  throughout  the  Sudbury  dis- 
trict. The  largest  body  of  ore  is 
shown  at  the  northeast  end  of  lot  3,  al- 
though the  line  of  magnetic  attraction 
is  practically  continuous  across  both 
lots,  and  ore  is. shown  at  various  points 
on  lot  4  as  well.  Near  the  northeast  end 
of  lot  3  the  principal  prospecting  work 
has  been  done,  a  space  of  3  or  4  acres 
having  been  cleared  of  timber  and  un- 
derbrush, and  in  places  the  formation 
stripped,  exi)osing  the  capping  and  gos- 
san, wiiich  generally  reaches  a  depth 
of  2  to  8  feet.  Part  of  the  ore  body 
is  here  shown  up  by  a  great  number  of 
cuts  and  i)its,  also  by  two  shafts,  of 
which  No.  1  shaft  is  *45  feet  deep,  being 
8  t<*ct  t)ir<m<:h  barren  cap  rook,  th?n 
throuffh  25  feet  of  ^ood  mixed  ore.  then 
through  12  feet  of  solid  pyrrhotite,  and 
a  10-foot  hole  having  been  drilled  in  the 
bottom  of  the  shaft,  showinjj;  clean  ore 
the  entire  distance.  Xo.  2  shaft  (250 
feet  north  of  shaft  No.  1)  is  30  feet 
deep.  6  feet  being  in  cap  rock  and  24  in 
solid  pyrrhotite. 

'•Pi't    A    (320   feet    nortli    of   shaft   No. 
1),  and  pit  D   (40  feet  north  of  pit  A) 
show  ore   within  2   feet   of   the  surface, 
and  trench  C,  along  a  low  hill-side  about 


midway  between  pit  A  and  shaft  No.  2, 
shews  a  face  of  ore  50  feet  long,  in  the 
centre  of  which  a  pit  was  sunk  through 
12  feet  of  solid  ore. 

"From  the  data  furnished  by  theaboTe 
mentioned  pits  and  shafts,  covering  an 
area  about  600  feet  in  length  and  width, 
the  amount  of  ore  in  sight  on  lot  3  is 
some  60,000  tons,  but  this  includes  an 
area  of  less  than  a  tenth  of  the  ground 
covered  by  equally  promising  surface  in- 
dications, consequently  there  is  every 
reason  to  expect  a  much  larger  body. 
The  ore  exists  mainly  in  solid  manses 
within  a  zone  of  200  to  600  feet  wide, 
and  some  1.400  feeb  long.  On  page  199 
are  a  number  of  analyses  of  samples 
taken  from  the  above  mentioned  work- 
ings, which  will  show  the  character  of 
the  ore." 

The  Big  Levack  mine  just  to  the  east 
of  the  Strathcona  presents  a  very  ir- 
regular margin  of  gossan  and  ore  spread 
over  Laurentian  hill-slopes  and  sinking 
to  the  southeast  under  muskeg  with  a 
dip  of  about  20  degrees  in  some  places, 
but  steeper  in  others.  Some  norite  is 
present  mixed  with  the  ore;  most  of  it 
however,  and  probably  also  of  the  ore 
has  been  weathered  away,  but  may  per- 
haps be  found  beneath   the  swamp. 

The  second  set  of  mines  seems  much 
more  extensive  than  those  nearer  On- 
aping.  Beyond  the  Bg  Levack  mine 
the  nickel -bearing  eruptive  bends  off  to 
the  east  in  swampy  ground  with  small 
lakes  and  only  one  small  patch  of  gos- 
san was  observed  on   its  border. 

Moose  Lake  Reeion 

The  acid  edge  of  the  nickel-bea  ing 
eruptive  in  Levack  and  the  northeast- 
ern part  of  Dowling  is  best  studied  from 
Moose  lake,  which  spreads  out  irregular 
ly  over  a  length  of  three  miles  along 
this  margin.  Moose  lake  may  be 
reached  by  a  road  running  northeast 
from  T/archwod  to  Joe  Seemo's  farm 
on  the  banks  of  Onaping  river  near  its 
junction  with  the  Vermilion;  and  then 
by  a  trail  leading  through  the  woods  to 
a  bav  on  the  line  between  Levack  and 
Dowling  townships.  From  the  river  to 
a  pond  with  no  outlet  near  the  bay  only 
drift  is  to  be  seen  on  the  portage,  but 
the  acid  phase  of  the  eruptive  here 
shows  itself,  and  practically  the  whole 
of  Moose  lake  is  enclosed  in  it.  The 
outlet  of  the  lake  into  the  stream  men- 
tioned before  as  joining  Onaping  river 
two  miles  north  of  the  station  is  over 
the  eruptive,  and  the  same  rock  is  found 
at  various  points  on  the  lake  and  on  the 
next  snjJiII  lake  to  the  northeast,  irener- 
ally  called  Trout  lake,  and  another  to 
the    east    of   it. 

The  acid  edge  runs  northeast  and 
southwest  as  a  range  of  hills  often  with 
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.rp  minor  ridges,  sloping  to  the  south- 
t  and  precipitous  to  the  northwest, 
lilting  perhaps  from  faulting  during 
sinking  of  the  basin,  or  possibly  re- 
senting a  main  direction  of  joints. 
the  survey  lines  cross  these  ridges 
tonally.  The  contact  of  the  nickel- 
ring  eruptive,  with  the  tuffs  to  the 
theast  is  often  drift-covered,  and  on 
a3  edge  as  well  as  on  the  basic  edge 
re  is  frequently  a  valley  or  narrow 
CI  «  in  this  position.  The  sedimentary 
Jws  to  the  southeast  also  form  sharp 
,^es  parallel  to  the  eruptive  rid<jre3. 
1  occasionally  a  narrow  hill  consists 
tiie  acid  edge  of  the  eruptive  on  one 
e     and  on  the  other  of  the  tuffs. 


1 


h«e  best  exposure  of  the  contact  be- 
n   the  acid  edge  and  the  sediments 
*-»ncl  in  the  region  occurs  on  the  shore 
•a^     pond  a  little  east  of  the  end  of  the 
^tiiigeironi   the  south   to  Moose  lake, 
i  s=%      body  of  water,  unlike  most  others. 


Morgan  Township 

The  basic  edge  of  the  eruptive  crosses 
a  small  lake  just  east  of  the  Levack 
mine  and  enters  Morgan  township  oi^ 
the  fourth  concession  line,  then  turns 
a  little  north  of  east  to  Island  river, 
which  follows  the  edge  for  more  than  a 
mile  and  turns  northeast  once  more  to 
the  fifth  concession,  and  finally  passes 
into  Bowel  1  township  from  the  north- 
east corner  of  Morgan  township.  The 
boundary  may  be  reached  partly  from 
Trout  lake  and  partly  from  a  lumber 
road  leading  over  sand  and  gravel  plains 
from  Chelmsford  to  a  camp  near  the 
junction  of  Island  and  Sand  Cherry 
rivers.  Travel  in  the  region  is,  how- 
ever, very  troublesome  from  fallen  tim- 
ber and  the  unusually  rugged  and  preci- 
pitous hills  along  the  contact.  The  best 
exposures  seen  are  near  the  lumber 
camp,  where  a  steep  hillside  rises  above 
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Xits  across  the  strike,  and  near  its  out- 
^  ^t   into   Moose     lake   the   edge  of   the 
^Xickel-bearing  eruptive  shows  a  reddish- 
-^^ay  medium-grained  rock,  followed   to 
V^ue  southeast  by  coarse  llesh-red  granite 
^::>r  gneiss,  possibly    a    pegmatite     dike. 
'^^hen    comes    rock    much    like    the    first 
>iientioned.  succeeded     by   conj^lomerate 
^Vith  a  fine-grained  gray  crystalline  base 
-^ind  granitic-looking  pebbles,  lasting  for 
xibout  120  feet,  doubtless  the  basa'  beds 
-^f  the  sedimentary  series.      Beyond  this 
^3   coarse  w^hite  quartzite  for  about   70 
lieet.   and   then   conglomerate   a«?ain    for 
mbout  200   feet,  after  which   there   is   a 
c?urious  breccia  of  paler  an«i  darker  chert 
^with  some  pebbles  and  boulders  of  gran- 
ite   for    1,000   feet,   evidently    the   same 
«s   had   been   found   along   the   railway 
-southeast  of  Onaping  beneath  the  vitro- 
phyre   tuffsi 


Lsland  river,  having  the  nickel-bearing 
eruptive  on  its  .southern  face  pushing 
projections  into  the  Laurentian  rocks 
forming  the  summit.  The  former  rock 
is  not  very  gray,  sometimes  even  rather 
reddish-looking,  and  of  variable  texture, 
coarse-grained  and  fine-gramed  parts 
running  into  one  another,  the  finer 
grained  material  sometimes  cementing 
blocks  of  Laurentian  rock  into  a  brec- 
cia. The  Laiirentian,  which  strikes  east 
and  west  with  a  vertical  dip,  has  the 
usual  characters  and  consists  of  coarse 
gih'ish  with  band.s  of  gray-green  finer 
grained  material,  the  whole  sheared  in 
places  into  wliat  looks  like  felsite.  Near 
the  edge  it  is  greatly  broken  as  if  by 
tlie  action  of  tlie  eruj)tive  mass  to  the 
south.  Xo  ore  or  gossan  was  found 
from  the  west  edge  rf  the  township  to 
lot   1   in  the  sixth  concession,  almo.^t  at 
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the  northeast  corner,  and  prospectors 
have  taken  up  no  locations  between  the 
two  points.  Near  a  small  lake  where 
the  four  townships,  Foy,  Morgan,  Lums- 
deii  ana  iiowell,  meet  there  are  tWQ 
locations  with  two  or  three  patches  of 
gossan,  on  which  very  little  work  has 
been  done. 

The  southern  or  acid  edge  of  the  erup- 
tive in  this  township  has  the  usual  char- 
acters, and  is  in  contact  at  various 
points  with  the  basal  conglomerate  so 
often  found  below  the  tuffs.  The  erup- 
tive band  is  at  its  narrowest  about  the 
middle  of  Morgan  township,  having  at 
one  place  a  width  of  only  a  mile,  and 
there  seems  less  variation  in  character 
between  the  basic  edge  and  the  central 
and  southern  parts  of  the  band  than  it 
is  customary  to  find  in  other  parts  of 
the  nickel  range.  Perhaps  this  fact 
should  be  brought  into  connection  with 
the  absence  of  ore  referred  to  above. 
The  thickness  of  the  molten  eruptive 
may  have  been  insufficient  to  provide 
any  large  quantity  of  sulphides  by 
gravitational  segregation. 

In  Powell  Township 

In  Bowel  1  township  the  northern 
nickel  range  has  long  been  known 
through  the  work  of  prospectors,  and 
a  row  of  locations  has  been  taken  up 
beginning  at  the  southwest  corner  and 
running  quite  across  the  township,  pas- 
sing in  the  third  concession  into  the 
next  township,  Wisner.  About  at  the 
centre  of  the  row  of  locations  a  long 
offset  branches  toward  the  west,  extend- 
ing out  of  Bowell  into  Foy  and  endinjLf 
almost  exactly  in  the  middle  of  the  lat- 
ter township;  and  the  whole  of  this  off- 
set is  included  in  mining  locations  also, 
so  that  there  has  been  more  interest 
shown  in  ore  deposits  of  this  township 
than  in  anv  other  on  the  northern 
range. 

The    locations    are   best    reached     bv 

• 

colonization  and  lumber  roads  from 
Azilda  (Ray side)  to  Trout  lake  (a  lar«^- 
er  body  of  water  than  the  one  of  the 
same  name  in  Morgan  township).  Cros- 
sing Trout  lake  by  canoe  a  trail  leads 
inland  from  its  northern  bay  and 
branches  toward  the  southwest, 
west  and  northeast.  A  part  of  this  trail 
which  was  cut  out  for  the  use  of  paok- 
horses  during  the  dovolopnient  of  sdine 
of  the  pro])erties  is  still  in  good  condi- 
tion, but  toward  the  ends  in  each  dii ac- 
tion tlje  j)ath  is  rr)ngh  and  hard  to  fol- 
low, es])ecially  where  the  timber  has 
been   cut    and    fire   has    run. 

Beginning  at  the  southwest  corner  of 
the  township  the  basic  edge  of  the  nick- 
el-bearing eruptive  is  found  a  little 
north  of  the  corner  post  of  location  W 


D    251,  and  in  a  general  way  the  ti' 
follows  the  edge,  except  where  hills 
swamps   turn   it   aside,   or    where    hl 
ainic  ridges  hide  the  contact.       Gos^ 
shows  against    the  steep   slope     of 
Laurentian  toward  the  northeast  corr^ 
of  the  location,  and  there  is  a  swamv- 
pond  below,  with  hills  of  norite  to 
southeast.       Near  the  west  end  of  \ 
241  an  outcrop  of  gossan  and  a  test 
along  the   trail  indicate   the   bounda 
and  more  gossan  is  seen  toward  the  e 
side  of  the  location,  then  drift  hides  t 
contact     until     WD     231      is      reach 
where   three    similar   small    outcrop:* 
gossan  and  ore  occur  against  the  Lau 
entian . 

In  WD  238  a  small  offset  projects  nort 
ward  from  the  edge  running  into  a  n 
row  valley  in  location  WD  37,where    the 
are    strippings     showing   gossan.        T 
valley    is    enclosed   by    steej)    and    ba 
Laurentian  hills.     A  small  lake  in   loc 
tions    WD  242  and  239   appears    to    r 
present  the  boundary,  and  Roland  lalcr 
a   little   to    the   northeast   occupies   tlm 
same  position,  having  Laurentian  on  tlm 
north  and  norite  on  the  south. 

In    a  general   way   there    is    a    valley'' 
running  along  the  southeast  edge  of  th*^ 
Laurentian,  which  rises  as  a   verv   rug"- 
ged  range  of  hills  to  a  height  of  froin 
200    to    270    feet,    with    patches    of    orer 
along   its   foot.     Southwest   of   the   val- 
ley, which   is  often   occupied   bv   a   nar- 
row lake  or  muskeg,  gray  hills  of  norite 
rise    to   about   the   same*  height    as    tho 
Laurentian. 

In  WD  35  the  offset  riinning  to  the 
Ross  mine  in  Foy  leaves  the  edge  of 
the  main  range.  In  WD  3G  nca^-  it- 
northwest  corner  and  probably  extend- 
ing into  the  previous  location  tiiore  i** 
a  promising  outcrop  of  gossan  and  orcr 
at  the  edge  of  the  granite,  but  eastr 
of  this  to  Trout  lake  no  ore  was  ob- 
served. 

Offset  to  Ross  Mine 

The  longest   offset   on    the   whole   cir- 
cumference   of    the    nickel-bearin?    erup- 
tive  extends   for   six   miles  nearlv   west- 
wards from   WD  35  to  WR  .5.   reaehin'r 
what    is   called   the    Ross   mine,    in    the 
exa<^t    centre    of    the    township    of    Fov 
The  path  is  at  first  good,  but  before  the 
west    boundary    of    Bowell    township    i^ 
reached   fire   and    fallen    timber   anil    the 
debris   left  by   the   lumbermen    injure   it 
greatly,  and   beyond  this  care  is   needed 
in    followinrr    it    oven    in    green    timber, 
Hince    It    has    scarcely    been    used    for    a 
number    of    years    and     the    blazes    are 
growing  dim. 

Just  after   turning  off  fro,n  the  main 
range  there  is  a  considerable  showin«i  of 
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on  a  hillside,  and  the  adjoining  rock 
^OJAsists  largely  of  white  plagioclase  crys- 
8o  crowded  together  as  to  appear 
s  anorthosite.  Small  seams  of  mag- 
t^^rite  occur  in  this  rock  as  well  as  sul- 
ImmcieB.  To  the  northwest  in  WD  150 
"^v^ide  expanse  of  gossan  is  exposed 
y  stripping  and  numerous  test  pits  ex- 
9zxding  nearly  to  Nickel  lake,  where 
m.^  Te  is  a  log  house  occupied  during  wae 
^'^'elopment  work.  Turning  west  the 
■-»^»d  narrows  greatly  and  fine-grained 
9'Mrite  penetrates  between  blocks  of 
Tse-grained  norite,  of  a  gray  gneissoid, 
Jc,  of  greenstone,  and  of  a  white  rock 
i  ^  Ij  porphyritic  feldspars,  the  whole 
^^"ty  or  gossan-covered.  The  adjoining 
rentian  is  coarse  red  granite,  an  un- 
a.1  variety  in  the  region.  On  thei 
*^*"e  of  the  next  lake  to  the  west  a 
'^il^r  mixture  of  rocks  is  seen,  and 
gossan  rises  above  the  water. 

om  this  point  to  the  neighborhood 
C3S8  mine  little  ore  or  gossan  waa 
0  although  the  band  of  norite,  nar- 
x^g  and  widening,  seems  to  be  con- 
ous  or  nearly  so  the  whole  way  ; 
somewhat  similar  outcrops  of  gray 
rising  through  drift-covered  ground 
5i  some  doubt  as  to  the  relation- 
*-  Evidently  the  early  prospectors 
^  <iered  the  whole  length  to  bclongj 
"^e  nickel  range,  or  they  would  be 
taken  up  locations  along  it.  ThQ 
"test  width  of  the  offset,  so  far  aa 
rvp<l.  is  in  WD  234,  where  the  rock 
s  to  extend  lor  about  500  feet,  but 
..^^^^illy  it  is  much  narrower,  in  one  easel 
^\>a.rently  only  20  feet. 

^ur  exploration  of  the  locations  just 
"  'it  of  the  Ross  mine  was  greatly  hin- 
^^Ted  by  the  work  of  a  colony  of  beav- 
^^8  which  had  recently  built  a  dam 
Peking  up  tUo  water  for  half  a  mile 
2w^  more  in  various  directions  into  thel 
|3«t  woo<led  land  along  the  crook.  WR  5, 
-^  tie  original  Ross  mine  location,  includes 
J-^vo  outcrops  of  ore  and  gossan  stand- 
^>ig  as  usual  ai?ainst  a  hill  side  of  Lau- 
J^entian.  and  dippins:  under  the  muskeg 
^^orders  of  a  small  lake ;  but  the  amount 
^f  ore  to  be  seen  is  not  large.  Most 
^f  the  Laurentian  encountered  along  this 
^flTset  is  coarse-grained  and  flosh-colored, 
^Dut  some  masses  of  gray-green  rock,  in 
general  appearance  not  unlike  the  no- 
Vite.  are  enclosed  in  it. 


South  Edgfc  of  Eruptive 

The  acid  edge  of  the  eruptive  crosses 
^rom  Morgan  township  into  Linns<Ien  in 
tte  fifth  concession,  and  is  fairly  well 
exposed  near  the  north  shore  of  a  small 
"Unnamed  lake  just  north  of  the  con- 
cession line  in  lot  9,  as  a  gray  rock 
l^reathering    reddish.       The    neighboring 


sediments  to  the  south  look  like  quart- 
zite  with  pebbles  and  merge  into  the 
tuffs,  and  these  rocks  conttinue  tu  tlu* 
northeast  as  a  range  of  high  hiiis,  sink- 
ing however  where  Nelson  river  makes 
its  way  through.  Along  this  valley 
gravel  plains  and  morainic  ridges  con- 
ceal the  rock.  On  the  line  between  lota 
6  and  7  to  the  south  of  a  small  lakei 
crossing  the  concession  line  between 
Lumsden  and  Bowell  the  acid  edge  forma 
a  hard  gray-green  rock,  or  some  other 
eruptive  appears  to  intervene  between 
it  and  the  sediments;  but  on  the  town 
line  in  lot  5  and  also  in  lot  4  we  find 
the  usual  relationships,  the  granitic- 
looking  acid  edge  seeming  to  blend  with 
a  greatly  metamorphosed  coarse  con- 
glomerate. In  places,  if  it  were  not  for 
the  coarser  grain  and  different  texture 
of  the  included  pebbles  and  boulders,  the 
matrix  of  the  conglomerate  could  not  be 
distinguished  from  the  eruptive,  and 
great  care  was  necessary  not  to  over- 
run the  contact  between  the  two  rocks. 

In  looation  WD  252  at  the  southwest. 
bay  of  Trout  lake  there  is  once  mora 
a  fine-grained  dark-greon  rock  betwoon 
the  eruptive  and  the  tuffs,  in  place* 
very  much  like  a  basic  eruptive  rock 
itself,  but  in  others  charged  with  a  few 
pebbles  of  granite,  and  having  the  char- 
acters of  "slate  conglomerate."  In  thia 
marginal  rock  there  are  veins  contain- 
ing quartz  with  zinc  blende,  galena  and 
a  little  copper  pyrites,  and  at  one  point 
a  shaft  has  been  sunk  to  open  up  the 
ore.  The  quartz  formed  quite  laiire 
crystals  before  the  sulphides  were  de- 
posited, and  on  breaking  the  ore  tiie 
six-sided  cross  sections  of  the  prisms  are 
well  marked.  Xo  very  large  amount  of 
ore  was  to  Ivo  seen,  and  tlio  deposit 
does  not  seem  to  he  of  great  import- 
ance so  far  as  the  present  development 
work  goes. 

There  is  a  small  opening  near  a  black- 
smith shop  a  little  east  of  the  ea«t  hay 
of  Trout  lake,  also  on  similar  daik-ffroen 
eniptive-looking  rock,  but  even  less  orq 

i«  to  1)0  soon  here  than  in  WD  •J.>2, 
These  small  ore-bearing  veins  are  found 
in  the  adjoining  sediments  or  in  green- 
stones connected  with   tiieni  and  not   in 

the  nickol-bottring  eruptive  itself,  but 
the  eruption  of  the  latter  may  have 
some  connection  with  the  formation  of 
the  deposits. 

A  very  good  section  of  the  contact 
of  the  acid  edge  with  the  sediments  i^ 
exposed  on  a  small  peninsula  projecting 
from  the  south  shore  of  Trout  lake 
where  the  lumber  road  reaches  the 
water.  Two  or  three  islets  to  the  n<irth 
show  the  nickel-bearing  eruptive  in  it»» 
usual  phase  along  the  southeast  edge, 
while  the  peninsula  ends  in  a  conglom- 
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erate  having  apparently  two  kinds  of 
matrix,  fine-grained  green  material  con- 
taining epidote  and  quartz  and  rather 
coarse  reddish  or  grayish  quartzite,  both 
including  many  small  and  large  pebblesi 
of  granular  quartzite  and  of  granite.  Ir- 
regular projections  of  the  acid  edgen 
granite  penetrate  the  conglomerate  for 
100  vards  or  more.  Next  to  the  south- 
east  is  a  narrow  range  of  precipitous 
hills  of  hard  splintery  cherty-looking 
brecciated  rock,  then  comes  a  breccia 
of  a  less  cherty  kind  with,  however,  a^ 
few  granite  boulders,  probably  the  baso 
of  the  tuffs.  The  section  described  is 
about  1,200  feet  in  length.  Still  farther 
to  the  southwest  are  the  usual  tuffs^ 
less  flinty  and  unaffected  by  the  neigh- 
borhood of  the  eruptive. 

Wisncr  Township 

The  basic  edge  of  the  eruptive  run^ 
almost  due  east  from  the  northern  sidef 
of  lot  12  in  the  third  .  concession  to 
lot  4  in  the  township  of  Wisner,  and 
then  bends  to  the  southeast  toward 
Vermilion  river  and  Norman  township. 
The  portion  up  to  lot  4  has  been  sur-/ 
veyed  as  locations,  but  prospectors  seemi 
to  have  found  no  ore  along  the  rest  oii 
it.  This  part  of  the  nickel  range  is  best 
reached  by  lumber  road  to  Frenchman*^ 
lake  and  then  by  a  canoe  route  to  Joe*a 
or  Clarion  lake  which  crosses  the  nickel-, 
"bearing  eruptive  diagonally.  The  two 
Frenchman's  lakes  are  in  the  sediment- 
ary rocks,  the  south  end  being  enclosed 
in  the  soft  black  slatv  varietv  of  thQ 
tuffs,  but  morainic  materials  hide  the 
bed  rock  as  one  crosses  to  Joe's  lake. 

The  basic  margin  of  the  nickel-bear- 
inp  eruptive  has  the  usual  characters 
north  of  Joe's  lake,  the  boundary  to 
the  north  being  Laurentian  and  a 
swnmpv  valley  running  at  its  foot  with 
low  hills  of  norite  to  the  south.  Not 
much  oro.s«4an  or  ore  is  to  be  seen  in  thcf 
locations  across  this  township,  though 
con<ii<leral)le  sliowinsrs  occur  on  WD  16 
and  WH   14   near  the  head  of  the  lake. 

The  acid  edije  is  verv  well  shown  on 
.Toe's  lake,  which  it  crosses  near  the* 
south  shore,  and  the  bare  surface  of 
the  roek  near  a  small  lake  to  the  south- 
west jrives  an  uninterrupted  section, 
acro^is  the  boundary.  The  odjre  of  thcj 
eruptive  is  urranitio-lookinir  and  seems 
to  blend  into  a  oonirlomerate  with  a 
fine-L'rained  orvst-alline  jrround-masft 
which  luisjht  he  taken  for  irranite  con-' 
taiiiiuir  snjall  and  larjje  boulders  of  jrran- 
ite,  often  with  vague  edges.  This  con- 
glomerate is  penetrated  V)y  indistinetly; 
1)ounded  projections  frr)in  the  eruptivQ 
and  seems  to  have  been  L'reatlv  recrvs- 
tallized  in  eonsequence  of  its  presence. 
About    360   feet    to   the   south    the   con- 


glomerate has  a  ground-mass  suggesting 
arkose  or  quartzite  with  a  few  pebbles 
of  granite,  and  this  dips  beneath  the 
small  lake. 

A  parallel  section  on  the  shore  of 
Joe's  lake  shows  a  similar  conglomer- 
ate followed  by  breccia-like  tuffs  at  a 
distance  of  400  feet  south  of  the  acid 
edge,  but  with  a  few  feet  of  a  fine- 
grained green-gray  rock  without  pebbles 
between. 

The  eastern  side  of  Wisner  township 
is  most  easily  reached  from  the  \'ermil- 
ion  river  near  Dawson,  and  a  cano^ 
route  leads  across  from  the  second 
Frenchman's  lake  to  this  point.  The 
rock  showing  between  the  two  lakes 
is  mainly  tuffs,  but  half  a  mile  west  ot 
Dawson  a  large  dike  of  diabase  rises 
beside  the  trail,  perhaps  the  continua- 
tion of  a  dike  found  by  Mr.  Culbert  on 
Onwatin  lake  about  ftwo  mile»  south- 
east. Near  Dawson  gravel  plains  and 
muskegs  cover  the  rock  along  Vermil^ 
ion  river,  but  the  norite  forming  thai 
northern  edge  of  the  eruptive  is  found 
rising  as  hills  a  mile  west  of  the  upper^ 
end  of  Bronson  lake,  near  a  small  lake 
at  the  corner  of  lots  3  and  4  in  the 
fourth  concession  of  Wisner  township. 
At  the  boundary  the  norite  leans  against 
a  Laurentian  hill,  but  no  ore  or  gossan, 
was  to  be  seen;  and  similar  relation- 
ships are  found  to  the  northeast  to- 
wards Vermilion  river,  but  gravel  ter- 
races  hide    the    rock    nearer    the    river. 

Near  the  head  of  Bass  lake,  the  next 
expansion  of  Vermilion  river  south  ot 
Bronson  lake,  the  acid  ed^e  shows  itself 
with  the  usual  metamorphosed  conglom- 
erate to  the  south,  here  having  a  width 
of  800  feet  before  the  tuffs  are  encoun- 
tered. 

Norman  and  Capreol 

The  boundaries  of  the  nickel-bearing 
eruptive  in  the«e  townships  were  main- 
ly fixefl  bv  my  assi^ant,  Mr.  Culbert. 
and  the  following  accourtt  is  given  in 
his  own   words  : 

'The  northern  nickel  ranfje  makes  a 
sharp  turn  in  the  township  of  Norman, 
its  outcrop  there  assumincr  a  southward 
direction.  In  the  northern  concessions 
of  r'a]»reol  township  another  chancre  in 
direction  is  found,  the  strike  being 
no'thwest  and  southeast  to  Massev 
crei'k  as  far  as  it  Avas  followed.  The 
line  of  outciop  of  the  basic  edire.  owins; 
to  its  ooMU)aratively  rapid  weathering, 
determines  the  position  of  a  narrow 
valley  from  tlio  Whistle  property  to 
Massev  creek.  This  vallev  widens  m 
many  places,  often  containing  lake5< 
whidi  eonf'^nii  to  the  strike  of  the 
eru])tivo.  Fxamoles  are  lakes  Selwvn, 
Waddell,    Ella    and  Clear. 
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'"Th^  basic  phase  along  tshts  part  of 
S  Is  outcrop  resembles  the  norite  of  the^ 
x^orthern   range,   being  a   lighlt   mottled 
^ray     and     is   oomparatively     narrow. 
3-)arker   phases   occur   in   spots   and  re- 
semble  tlie   rock  at  the   Blezard  mine^ 
fcut    the   few  small  patches  found  neaii 
I^loose  lake  are  easily  overlooked.  Many. 
;2r^eculiar  contact  varieties  are  found  such, 
.^s     the    poikilitic    kind    near    the    BluQ 
Tlake  ore  deposit,  which   to  the  eve  ap- 
3pears    quite    coarsely    granular,    but    is 
:< ound  under  the  microscope  to  consist  of 
Jlarge    aggregates    of    feldspar    optically 
-continuous    with    inclusions      of    bi-sili-. 
-^ates.     xiie  transition  to  the  microgra- 
3>hic  phase   takes  place   within  a   shorty 
<iistance,  and  the  total  width  of  outcrop, 
of    the    eruptive    is   a   minimum    in   the^ 
"townships  of  Norman  and  Capreol,  being 
but  little  over  a  mile  as  a  rule.      Thej 
micropegmatite    is    of   the    usual    flesh-* 
colored    rather     coarse-graine<l      variety 
found   in   the  northern   range  and   cor-» 
responds  in  mineralogical  composition. 

"On  the  east  side  the  eruptive  is  in 
contact  with  LauVentian  granite  and 
^eiss.  The  granite  is  pinkish-red,  with 
abundant  quartz  and  few  of  the  dark 
minerals  in  places  where  the  acid  mag-* 
ma  has  not  incorporated  inclusioi^s  and, 
masses  of  earlier  rocks.  In  many  part^ 
hornblende  porphyrites  and  green  schista 
occur,  often  running  out  in  basic  bands 
into  the  acid  material  and  forming; 
gneiss,  or  again  occurring  as  immensej 
blocks  or  large  masses  of  considerable 
area  which  the  action  of  the  erupted 
material  failed  to  shatter.  A  large  masg 
of  this  kind  occurs  half  a  mile  south 
of  Moose  lake  near  the  small  marsh  ont 
the  road  to  Blue  lake. 

"The  acid  phase  to  Ithe  weet  comes  in 
contact  with  the  usual  conglomerate^ 
highly  indurated  with  well-rounded 
pebbles  and  boulders  of  granite,  green- 
stone, schist  and  quartzite.  On  passing 
westward  this  rock  becomes  softer  and 
tnfacoous,  with  no  large  boulders  show- 
ing. 

"A  laror<?  dialmse  dike  of  <rroat  width, 
in  some  places  a  few  hundred  paces,  was 
found  in  the  valley  of  Massey  creek  on 
thp  V>oundary  of  Capreol  and  Maclen- 
nan  townships  in  the  third  concession. 
It  also  outcrops  on  lot  5  in  tho  fourth 
concession  of  Capreol  on  the  shore  of 
the  small  lake  on  the  line  between  lots 
5  and  6.  This  is  probably  the  same, 
(like  that  crosses  lake  Onwatiii  and 
which  apears  on  lot  8  in  tho  second  con- 
cession of  Wisner  near  the  southwest 
post,  the  outcrops  all  being  in  a  nearly 
straight  line.  The  rock  has  a  distinct^ 
green  color  due  to  a  considerable  con- 
tent of  olivine. 

"Wherever    the    contact    between    the 
norite   and   the   Laurentian   appears   on 


the  surface  indications  of  ore  are  found, 
either  in  thin  patches  of  gossan  or  out- 
crops of  ore  bodies.  Sulphide  particles 
can  be  found  on  the  contact  wherever 
the  rock  is  (tested,  and  the  red  gossan 
product  is  present  along  its  entire 
length  in.  the  townships  near  lake  Wah- 
napitae.  The  more  important  outcrops 
of  ore  occur  near  Blue  lake  and  south 
of  it  near  the  small  Moose  lake.  On 
the  shore  of  Blue  lake  the  diamond  drill 
has  proved  the  existence  of  a  body  of  ore, 
strongly  magnetic  and  of  some  size.  The 
outcrop  near  Moose  lake  shows  a  band 
of  ore  following  the  contact  and  vary- 
ing in  width  from  two  to  six  feet  of 
fairly  good  sulphides.  In  the  test  pits 
this  ore  appears  rather  lean,  being 
mixed  with  some  of  the  mother  magma, 
but  the  proposition  looks  promising, 
having  in  view  the  improvement  of 
transportation  facilities.  Further  north, 
strong  local  attractions  are  found  on 
the  north  end  of  Ella  lake  near  the 
west  side  of  WR  2,  but  no  test  pits 
have  been  opened  to  prove  the  existence 
of  an  ore  body.  The  east  side  of  Clear 
lake  near  the  shore  shows  a  few  test 
pits  with  ore  and  a  considerable  extent 
of  gossan. 

**I./eaving  the  Whistle  property  going 
westward  the  contact  is  found  forty 
paces  north  of  the  northwest  corner 
post  of  lot  7  in  the  fourth  concession 
of  Norman.  The  ground  succeeding  ifi> 
low  and  drift-covered  for  nearlv  a  mile, 
with  no  outcrops  of  the  basic  edge  till 
near  the  iline  between  lots  0  and  10, 
where  the  contact  shows  with  a  test 
pit  and  gossan  210  paces  south  of  the 
nor.,-. west  corner  post  of  lot  9  in  the 
fourth  conce**aion.  lo  the  west  this  out- 
crop is  followed  to  low  ground  again 
with  gravel  deposits,  but  the  norite  out- 
crops south  of  the  northwest  corner 
post  of  lot  10  in  the  fourth  concession, 
at  410  paces.  On  following  the  uncut 
line  half  a  mile  to  the  west  between 
lota  11  and  12  north  from  the  post  at 
the  south   boundarv  of   the   fourth   con- 

• 

cession  a  small  test  pit  in  a  body  of 
ore  was  encountered  at  1040  paces,  ine 
Laurentian  here  contains  good-sized 
bands  of  irreon  hornblende  schist  like 
that  which  accompanies  the  Hutton 
magnetic  ore  deposits.  The  Laurentian 
was  also  found  1010  paces  north  of 
where  the  boundarv  of  Wisner  and  Nor- 
man Grasses  tlie  Vermilion  river  in  con- 
cession four." 

T  ?e  acid  edge  of  tho  eiu])tive  was  trace  1 
last  summer  southward  through  Nor- 
man and  ('a])reol  to  the  sand  and  gravel 
plains  which  hide  the  bed  rock  in  Gar- 
son  township;  and  the  relationship  of 
the  eruptive  to  the  overlyins  sediments 
was  the  same  as  has  been  described  in 
other   townships.     A    good   exposure   of 
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the  contact  is  seen  on  the  road  north 
from  Dawson  toward  Moose  mountain 
where,  as  one  advances,  the  tuffs  take 
on  the  character  of  conglomerate,  and 
then  of  boulder  conglomerate  with  a 
felsitic  ground-mass  before  the  edge  of 
the  eruptive  is  reached.  In  general, 
the  ridges  of  tuffs  and  conglomerate^ 
as  well  as  of  the  eruptive,  run  north 
and  south  at  this  eastern  end  of  thei 
range,  evidently  conforming  here  as 
everywhere  else  to  the  direction  of  thq 
line  of  contact,  showing  a  close  relation 
between  the  dips  and  strikes  of  the 
overlying  sediments  and  the  line  of  out- 
crop of  the  basin-shaped  eruptive  sheet. 

No  ore  deposits  are  known  on  the 
acid  edge  at  this  end  of  the  nickel  belt, 
but  a  so-called  nickel  mine  was  found 
not  long  ago  at  the  east  end  of  On- 
watin  lake  in  black  slate.  Two  openings 
made  here  show  only  iron  pyrites. 

Acid  Ed^c  of  South  Rang:e 

The  norite  edge  of  the  southern  nickel 
range  has  attracted  great  attention  be- 
cause of  its  ore  deposits,  but  very  littlQ 
work  has  yet  been  done  in  the  way  of 
tracing  th?'  acid  edge.  As  far  as  time 
would  permit  characteristic  sections 
across  the  southern  range  were  exam- 
ined for  the  sake  of  comparison  with 
the  northern  range,  the  sections  chosen 
being  near  Whitson  (or  Blezard)  lake 
and  between  Murray  mine  and  Azilda, 
both  of  which  were  examined  years  ago 
by  Dr.  T.  L.  Walker    (5). 

The  section  examined  near  Whitson 
lake  followed  the  road  toward  the  north- 
eastern settlements,  along  which  there 
are  numerous  outcrops  of  rock,  instead 
of  the  shores  of  the  lake  itself  where 
Dr.  Walker  had  worked.  The  basic  edge 
at  Blezard  mine  is  of  the  typical  sort  for 
the  southern  range,  consisting  of  dark- 
gray  norite  with  bluish  quartz  and  some 
plates  of  biotite;  unlike  the  paler  gray 
rock  common  on  the  basic  edge  of  the 
northern  range,  where  bluish  quartz  and 
biotite  are.  not  conspicuous.  A  wide 
swamp  intervenes  between  the  outcrops 
near  Blezard  mine  and  the  hills  to  the 
north,  where  rock  once  moro  appears  ; 
and  the  character  of  the  rock  is  still 
that  of  norite,  though  coarser  in  texture 
and  paler  in  color  than  at  the  mine. 
After  a  short  interruption  of  pale  flesh- 
colored,  fine-grained  rock,  either  a  diko 
of  granite  or  a  mass  of  metamorphosed 
quartzite,  a  coarse  flesh-colorod  to  gray 
variety  of  the  eruptive  is  again  encoun- 
tered, either  a  syenite  or  diorite  in  ap- 
pearance. A  sharp  hill  of  reddish  gneis- 
soid  rock  rises  just  beyond  this,  pos- 
sibly  another     band   of     later   granite, 

(5)  Quar.    Jour.    Geo!.    Soc,    Vol.    L.ITT. 
(1807).    pp.    47-56. 


though   it   is   sheared     into  a   dist 
gneiss.    Next  comes  a  dark  flesh-coU 
variety  of  the  eruptive,  suggesting 
enite,  but  proving  under  the  microsc?^ 
to   consist   mainly     of   pegmatite   v^*- 
much   quartz.     Coming   down   to   lo 
ground  near  the  northwest  end  of  \« 
son  lake  a  darker  gray  rock,  someti 
gneissoid,   represents   the   acid   edge 
the  eruptive  and  stands  in  contact  v^h* 
the   sediments. 

At  the  edge  there  is  a  narrow  ban 
conglomerate  containing     pebbles 

boulders  of  quartzite,  granite,  and  

haps    other    rocks,    with      some    gr — 
chlorite    schist,   partly    as    matrix 
partly  without  pebbles.    There  has 
a  good  deal  of  crushing  along  the  nr^ 
gin  of  the   eruptive,  and   the   relatK 
ships   are   not   always     clear,    but 
strike   is  about  60  degrees   with   a 
of  35  degrees  to  55  degrees  to  the  sou. 
east,  as  if  the  eruptive  had  overtur 
the    edge    of    the      sediments.     Bey 
the  contact  tuffs  of  the  usual  kind 
found  at  various  points  along  the  ro^ 

Except  for  the  granite  or  gneiss  inte 
ruptions  in  the  eruptive  and  the   nar^ 
rowness  of  the  band  of  conglomerate  be^ 
tween  it  and  the  tuffs,  the  relationship 
is  like  that  found  in  various  places  on 
the    northern    range. 

As  the  eruptive  with  its  varieties 
along  the  railway  between  Murray  mine 
and  Azilda  has  been  described  in  some 
detail  by  Prof.  Walker  (6).  little  nee^ibe 
said  of  it  here,  except  that  it  conforms 
to  the  types  found  near  Blezard  and  is 
penetrated  by  irregular  dikes  and 
masses  of  flesh-colored  granite. 

The  acid  edge  is  found  half  a  mile 
east  of  Azilda  station,  where  a  road 
turns  north,  and  has  the  appearance  of 
I  edd  sh  syenite  greatly  broken  and  shear- 
ed, as  exposed  on  a  cliff  to  the  east  of 
the  level  farm  land.  Some  lower  points 
consist  of  gray  gneissoid  rock  with 
much  mica,  probably  the  extreme  edge 
of  the  eruptive,  but  passing  wthout  any 
marked  break  into  what  is  probably  re- 
arranged quartzite  or  arkose,  evidently 
sedimentary.  The  latter  rock  crops 
out  at  various  points  on  the  roa'l  to 
the  north;  and  a  less  modified  arkose 
stands  out  of  the  clay  flat  as  a  sharp 
hill  nearly  a  mile  northwest  of  Azilda. 
Beneath  the  arkose  is  chloritic  slate  or 
schist  with  some  flattened  boulders, 
striking  N.  15  degrees  to  30  degrees  E. 
and  dipping  about  20  degrees  toward 
the  east. 

At  the  northeast  end  of  Whitewater 
lake  the  acid  edge  takes  the  form  of  a 
somewhat  reddish-gray,  distinctly  gneis- 
soid rock,  but  the  adjoining  sediments 
are   hidden   under    swamp  and   clay.   A 

(0)  Ibid,    pp.     47-54. 
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on   the   north   side  of   the 
tiles  west  shows  none  of  the 
at  must  approach  closely  to 
[ere  schist  conglomerate  rises 
water   having   a   strike   of 
legrees  east  of  north  and  a 
legrees  to  45  degrees  to  the 
It   includes  many  boulde.s 
T  quartzite  and  perhaps  also 
a  matrix  of  chloritic  or  bio- 
Less  than  a  quarter  of  a 
north  is  a  hill  of  character- 
'ontaining  many  angu'ar  peb- 
other       rocks,       and       the 
e  north  shore  of  Whitewater 
'epresent  a  basal  conglomer- 
tuffs,  like  that  so  often  found 
e  of  the  northern  range.     A 
ture  of  the  schistose  margin 
nents  at  all  three  localities  is 
I   the    southeast.      This   may 
epresent     only  the   schistose 
resulting   from    squeezing  at 
8  to  this  direction;   and  the 
and  dip   may   be  quite   dif- 

a],  it  may  be  said  that  the 
f  the  eruptive  is  more  broken 
f  granite,  etc.,  on  the  south- 
a  the  northern  edge,  and  the 
diments  have  been  more  pro- 
ted  on,  resulting  in  the  pro- 
schists.  The  regular  boulder 
te  found  at  the  northern 
rs  to  be  thinner  and  less  con- 
f  the  southern  edge. 

isln  of  the  Eruptive 

ction  with  the  study  of  the 
ing  eruptive  numerous  obser- 
re  made  of  the  rocks  within 
iped  synclinal  basin;  and  the 
y  be  brought  together  here. 
3  have  attracted  attentjon 
nickel  region  bopm  to  be 
ologically     because     of   thoir 

to  the  ordinarv  liuronian 
»rthern  Ontario.  Dr.  Bell  in  his 
.  (7)  gives  brief  do^criptions 
kr.;    and    Pr^^f.    Walker   mon- 

also  in  the  paper  previously 
.     Numerous  references  liavo 

to    them    in    reports    of    the 

Mines  (8),  but  no  detailed 
been  made  of  ilieni,  so  far  ns 
id  in  publisliod  accnunts.     Dr. 

divides  the  rocks  of  the 
"dark  argillaceous  and  <rritty 

with  shaly  band^.  possibly 
obrian,*'  and  "black  silicious 
recoia  with  >)lack  slato  in 
";  and  in  his  report  he  com- 
the    unchan<red    character    of 

Sur.  Can.,  IKH),  Rep.  F.,  p.  11 
>-24. 

1903,   D.    291.    etc. 


the  upper  sandstones,  which  he  clearly 
consiaers  much  later  in  age  than  the 
Huroniah  rocks  around. 

Dr.  Barlow  however  in  1902  (9)  re- 
gards these  rocks  as  belonging  to  the 
same  system  with  the  Huronian  slater 
and  quartzites. 

Nature  of  the  Sediments 

Our  study  of  the  rocks  occupying  the 
basin  shows  that  in  most  places  along 
the  northern  range  the  next  rock  to  the 
acid  edge  of  the  nickel-bearing  eruptive 
is  a  coarse  conglomerate  of  granite 
boulders  up  to  several  inches  or  a  foot 
or  two  in  diameter,  cemented  by  finer 
grained  granitic  or  gneissic  looking  ma- 
terial, perhaps  a  metamorphosed  arkose. 
Mext  to  this  may  come  a  thin  band  of 
white  quartzite  or  arkose;  then  a  gray 
quartzitic  or  cherty  rock  with  many 
fragments  of  dark-gray  or  white  chert 
and  sometimes  pebbles  of  quartzite  and 
gianite. 

Tttffi 

Beyond  the  different  phases  of  con- 
glomerate, which  may  have  a  width  of 
1,000  feet  or  less,  comes  the  vitrophyre 
tuff  which  has  attracted  so  much  atten- 
tion, and  dark  gray  or  black  rock  on 
fresh  surfaces,  but  weathering  brown  or 
pale-gray  or  almost  white.  On  fresh 
or  not  too  much  weathered  surfaces  the 
rock  is  seen  to  be  largely  a  breccia  of 
angular  fragments  of  dark  or  pale-gray 
materials  in  a  compact  black  basis. 
Thin  sections  show  that  the  fragments 
consist  often  of  chalcedony  or  of  ser- 
pentine. Occasionally  pebbles  or  large 
rounded  blocks  of  chert,  quartzite  or 
granite  are  imbedded  in  the  breccia, 
showing  that  at  least  some  ordinary  de- 
trital  materials  joined  the  rain  of*  vol- 
canic a.sh  and  lapilli  which  is  supposed 
to  have  fallen  into  the  sea  when  the 
rock  was  formed.  Undoubtedly,  how- 
ever, most  of  the  constituents  of  this 
curious  rock  have  come  from  explosive 
volcanic  eruptions  on  a  very  large 
scale. 

The  boundary  between  the  tuffs  and 
the  conglomerate  beneath  is  not  usually 
sharp,  but  the  transition  takes  place 
more  rapidly  in  some  places  than  in 
otiiers. 

The  width  of  the  tuffs  was  not  deter- 
mined by  us  in  many  cases,  but  in  two 
instances  we  found  them  at  least  a  mile 
and  a  half  wide,  and  were  not  sure  even 
then  that  we  had  covered  the  full  width. 
Although  they  were  almost  "certainly 
deposited  in  water,  marks  of  stratifi- 
cation were  not  observed  with  sufficient 


(0)  Summary      Rep.     GeoJ.     Sur.     Can., 
1902,  pp.  255-6. 
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clearneM  to  determine  strike  and  dip, 
but  tbe  direction  of  the  sharp  ridges 
in  which  the  rock  now  stands  is  alwajs 
parallel  to  the  edge  of  the  nickel-bear- 
ing eruptive.  As  the  dip  is  not  known, 
the  thickness  cannot  be  reckoned  with 
any   certainty. 

Slates 

The  hard  variety  of  tuffs  which  forms 
sharp  hills  and  precipices  seems  to  pass 
gradually  into  a  softer,  slaty  variety 
with  a  well-marked  cleavage.  In  this 
the  fragments  are  flattened,  giving  a 
spotty  look  to  the  cleavage  surfaces, 
and  none  of  the  cherty  or  chalcedonic 
material  is  present.  This  again  passes 
into  ordinary  black  slate  with  a  good 
cleavage  across  the  planes  of  sedimenta- 
tion as  shown  by  a  slight  banding.  As 
the  slates  are  the  softest  of  the  sedi- 
ments they  have  undergone  more  de- 
struction than  the  other  rocks,  and  so 
are  often  drift-covered  when  the  tuffs 
and  sandstones  rise  as  ranges  of  hills. 
Specimens  of  the  slate  have  been  proved 
to  contain  6.8  per  cent,  of  carbon,  and 
they  should  probably  be  considered  as 
ordinary  muddy  sediments  originally 
charged  with  organic  matter.  This  rock 
is  so  poorly  exposed  that  in  many  places 
one  can  only  infer  its  presence  under 
the  sheet  of  drift  along  the  rivers. 

Sandstones 

The  sandstones  or  arkoses,  sometimes 
spoken  of  as  graywackes,  form  the  up- 
permost rocks  of  the  basin,  and  are 
widely  exposed,  since  they  are  more  re- 
sistant than  -the  slate  and  stand  up 
ofteji  as  sharp  ridges  rising  50  or  100 
feet  above  the  plain.  These  rocks  are 
rather  dark-gray  and  vary  in  texture 
from  very  fine-grained  material,  almost 
slate,  to  coarse  arkoses,  in  which  there 
are  rounded  fragments  of  quartz  and 
feldspar  as  large  as  a  pea,  or  rarely 
small  pebbles.  In  a  general  way,  they 
are  very  uniform  over  the  central  Ijract 
of  the  syncline.  but  have  at  any  given 
point  considerable  variety.  Occasionally 
black  bands  of  slate  occur  in  the  sand- 
stone, bringing  out  distinctly  tbe  strati- 
fication, but  more  often  the  direction  of 
the  bedding  is  obscure,  though  the 
general  course  of  the  ridges  may  be  sup- 
posed to  represent  it.  Occasionally  in 
the  finer  grained  varieties  there  is  a 
distinct  cleavage,  which  must  not  be 
confused  with   stratification. 

The  points  at  which  the  sandstones 
can  be  most  -easily  studied  are  Larch- 
wood  toward  the  northwest  side  of  the 
svncline,  and  Chelmsford  toward  the 
southeast  side,  both  stations  on  tbe 
Canadian   Pacific   railway. 


At  Larchwood  the  banks  of  V'ermil- 
ion  river  and  the  hilly  country  to  the 
north  and  west  of  the  village  give  ex- 
cellent outcrops.  To  the  north  there  are 
several  parallel  ridges  of  the  rock 
striking  45  degrees  to  50  degrees,  and 
having  a  dip  of  20  to  30  degi-ees 
to  the  southeast  The  ridges  are  steep 
toward  the  northwest  and  slope  about 
as  the  rock  dips.  Quartz  grains,  a  lit- 
tle mica,  and  small  pebbles  show  on 
weathered  surfaces;  and  '  finer  grained 
parts,  greenish-gray  in  color  and  band- 
ed lighter  and  darker,  are  sometimes- 
greatly  crimipled.  A  mile  west  of 
Larchwood  along  the  railway,  where  the 
ridges  trend  35  degrees,  the  dip  as 
shown  by  slaty  layers  is  only  10  de- 
grees to  the  southeast,  but  a  slaty 
cleavage  has  a  strike  of  55  degrees  ana 
a  nearly  vertical  attitude.  Some  large 
angular  fragments  of  fine  slaty  or  com- 
pact texture  are  enclosed  in  the  arkose, 
one  mass  having  diameters  of  five  by 
seven  feet,  but  the  slaty  cleavage  run* 
through  both. 

Large  oval  concretions  of  impure  car- 
bonate of  lime  are  common  in  certain 
beds,  weathering  more  rapidly  than 
the  surrounding  rock  and  so  forming 
sight  depr<8!=ions.  In  appearance  cm 
fresh  surfaces  the  ooncretions  do  not 
seem  to  differ  much  from  the  rest. 
About  a  mile  and  a  half  west  of  Larch- 
wood the  sandstones  are  covered  with 
stratified  sand,  and  the  nv»xt  rock  ex- 
posed, near  Phelan  about  two  and  a  half 
or  three  miles  beyond,  is  vitrophyre 
tuff. 

(xoing  east  from  Larchwood,  the 
rock  is  well  exposed  at  the  falls  of  th«» 
Vermilion  near  the  railway  bridge,  wher«^ 
the  river,  running  southwest,  has  cut  a 
small  canyon  between  ridges  and  then 
suddenly  turns  off  to  the  south- 
east across  the  ridzfs.  The  strike 
is  here  55  degrees  or  60  de- 
grees and  some  black  slaty  layers 
dip  45  degrees  to  the  -^outhenf^t. 
Two  miles  to  the  east  the  sandstone 
strikes  70  degrees,  and  dips  30 
degrees  to  the  northwest,  while 
an  indistinct  cleavage  is  about 
vortical.  Four  miles  east  the  bed- 
ding seems  to  be  nearly  horizontal, 
as  shown  bv  slatv  lavers,  but  rather 
high  and  sharp  ridges  rise  above  the 
clay  plain  about  parallel  to  the  imper- 
fect slaty  cleavage;  which  at  Chelms- 
ford, six  miles  to  the  east,  has  a  strike 
of  00  dejjrees.  Concretions  are  promi- 
nent features  again  at  Chelmsford,  and 
a  stone  quarry  west  of  the  village  gives 
prood  exposures  of  the  rock,  but  the 
stratification  seems  too  uncertain  and 
irrcfrular  to  settle  a  geneial  direction 
of    dip. 
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About  two  miles  northwest  of  Chelmf • 
ford  a  quite  high  and  continuous  ridge 
of  sandstone  rises  above  the  flat  clay 
land  with  a  strike  of  35  degrees  or  40 
degrees,  but  with  a  cleavage  running 
60  degrees.  Here  too  there  are  some 
concretions  and  slaty  layers,  in  places 
coarser  and  finer  rcateria's  showing  con- 
tortion or  swirling  forms. 

It  may  be  said  in  a  general  way  that 
the  sandstones  have  the  synclinal  atti- 
tude, dipping  southeast  on  the  north- 
west side  and  northwest  on  the  opposite 
side;  but  there  is  much  irregularity  in 
the  arrangement,  accompanied  by  a 
.^ood  deal  of  faulting  and  much  squeez- 
Jn^  and  twisting  of  the  slaty  layers. 

^bout  four  miles  northwest  of  Chelms- 
ford diabase  penetrates  the  sandstone 
ne^LT  its  junction  with  the  black  slate, 
t,2M^i  only  instance  of  the  kind  observed 
these  rocks,  though  large  dikes  of 
.base  occur  in  the  slates  and  tuffs 
ir  the   northeast  end  of  the  basin. 


•Uhe   data   are   not   sufficient   to   esti- 

te  the   thickness   of   the   three  main 

timents  of   the     svncline.     the   tuffs, 

tes  and    sandstones:     but    the   total 

tst   represent    several    thousand   feet, 

ce  the  basin   is   ten   miles   wide    be- 

men  Whitewater  lake   and   the   inner 

je  of  the   eruptive   sheet   in  Morgan 

iship,  and  the  dips  run  from  10  de- 

~^_«^e9   to   45   degrees.       If   the   average 

^»  -«-ith    of  8  miles  is   taken,   and   a   dip 

^        ^0  degrees  is  assumed,  the  total  thick- 

w  of  the  sediments  will  be  over  10,000 

t.  prol)ably   not   at   all   an   over-esti- 

te.    lliere  may  of  course  be  more  or 

=s  roduplioation  of  strata  by  faulting, 

"Duuh   evidence  of  faulting  on  a  large 

lIo    ha«*    not    been    observed;    but    on 

other  hand  the  loss  of  thickness  by 

►sion.    which    must    have    been      very 

^at  in  formations  so  old  and  so  long 

^osed.    may    more      than    counterbal- 

«e  it. 

The  Rivf  f  Systems 

"TTie  relation  of  the  rivers  to  the  three 

F^in  varieties  of  sedimentary  rocks  in 

«  basin  was  noticed  by  Dr.  Bell  in  the 

^iirse  of  his  survey  (10).  and  do«erves 

"tice  here.    The  Vermilion  river,  which 

the  most  important,  between  Wisner 

<\0)  GpoI.   Siir.   Can..   1800-01.   p.    ISF. 


and  Norman  townships,  comes  almost 
due  south,  with  a  nearly  straight  course 
between  banks  of  Blighty  auriferous  gra- 
vel, passing  through  a  wide  gap  in  the 
tuff  ridges,  and  swinginir  southeast  to 
Onwatin  lake  in  the  black  slate.  Up- 
to  this  it  has  been  a  swift  river  with 
numerous  rapids,  but  from  Onwatin  lake 
toward  the  southwest  it  changes  its 
habit,  flowing  in  a  very  meandering 
channel  with  gentle  current  be- 
tween banks  of  clay  and  silt 
in  the  drift  deposits  overlying 
the  slate  among  the  northwest- 
em  edge  of  the  sandstones.  Near  the 
northwest  corner  of  Balfour  township 
it  is  joined  by  another  large  stream,  the 
Onapinsr,  which  after  tuml:ling  rs  violent 
falls  and  rapids  over  the  tuffs  turns 
northeast  along  the  slates  until  it  meets 
the    Vermilion. 

After  the  junction  the  Vermilion  turn* 
into  the  sandstones  and  passes  through 
a  series  of  rapids  at  I^rchwood.  then 
resumes  its  course  southwest  of  Ver- 
milion lake,  which  counterbalances  On- 
watin lake  at  the  other  end  of  the 
syncline,  as  noted  by  Dr.  Bell,  and  flows 
out  eastward  once  more  along  the  band 
of  slate;  then  doubles  to  the  southwest, 
and  finally  escapes  to  the  south  across 
the  tuff««  and  nickel-bearing  eruptive 
near  the  boundary  of  Creighton  and 
Fairbank  townships.  At  its  second 
sharp  bend  southwest  it  is  joined  by 
another  considerable  tributary.  Whitson 
creek,  coming  from  the  northeast  and 
following  for  miles  the  strike  of  the 
band  of  slate.  The  three  most  import- 
ant streams  of  the  district,  when  they 
escape  from  the  tumult  of  their  descent 
through  the  other  rook«?.  wind  gently 
in  broad  curves  as  soon  as  they  reach 
the  soft  slates,  and  keep  to  the  strike 
of  the  slate  as  loner  as  possible. 

As  T)r  Bell  points  out,  th^ie  are  many 
tributary  stream**  poiirini?  into  the  Ver- 
milion and  Onaping  from  the  north, 
mostly  with  very  rapid  cour«»es  through 
rocky  channels,  but  no  tributaries  of 
any  magnitude  join  thein  in  the  flat  low- 
lands of  the  interior  of  the  syncline. 
The  control  of  the  watercourses  by  the 
ancient  rocky  structure  of  the  country 
is  very  strikinirly  brought  out  in  this 
region,  as  will  be  «*een  from  the  example 
just  given. 
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Pctrographical  and  Stratigraphical  Notes 


Nickel-bearing:  Erupt  ve 

The   nickel-bearing     eruptive     has  al- 
ready been  studied  at  a  few  points  in  a 
somewhat  detailed     way,   especially   by 
Profesor  Walker   (11),  and  Dr.  Barlow 
(12);   but  the  rock  is  so  important  in 
its  geological  and  also  its  economic  re- 
lationships that  a  much  more  complete 
study    is   desirable.     Professor    Walker 
first  recognized  that   the  band  of  basic 
rock  Ubsociated  with  the  nickel  ores  of 
the  region  passed  into  a  micropegmati- 
tic  rock  and  became  much  more  acid  on 
the  edge  opposite  to  the  ore  bodies,  a 
section  from  the  Murray  mine  to  Kay- 
side    (now    Azilda)     being   taken   up   in 
detail   to  bring  this   out,  and  another 
section    from    Blezard   mine   along     the 
shores   oi  Whitson    (or  Blezard)      lake 
supplementing  it.    He  also  made  the  im- 
portant   fact  clear  that   in   the  Windy 
lake  region  fifteen  miles  to  the  west  of 
the  Murray  mine  section,  the  arrange- 
ment is  reversed,  the  basic  edge  being 
on  the  northwest  side  of  the  band,  and 
the  acid  edge  on  the  southeast.  A  series 
of  analyses  of  rock  specimens  from  th(. 
Blezard  mine  and  Whitson  lake  brought 
out  very  clearly  the  chemical  change  in 
the  eruptive  on  passing  from  the  outer 
to  the  inner  edge    (13),  the  silica  con- 
tents  of   the   basic  edge   amounting  to 
only  49.00  per  cent.,  while  two  analyses 
from   near   the     opposite     edge   showed 
60.27  and  67.70  per  cent,  respectively. 

Tn  my  last  report  on  the  Sudbury  re- 
gion the  nickel-bearing  eruptive '  wa« 
briefly  de><cribed,  Dr.  Walker's  views  be- 
ing eonfirmed,  and  the  suggestion  vvas 
made  that  the  two  bands  of  nickel-bear- 
ing eruptive  joined  at  the  ends,  as  a 
continuous  belt,  and  that  it  probably 
formed  an  immense  laceolithic  sheet  of 
synclinal  form,  with  tuffs  and  ordinarv 
sediments  enclosed  within  it  (14).  The 
past  summer's  work  has  made  this  con- 
clusion practically  certain  by  connecting 
up  tlie  northern  with  the  southern  nick- 
el ranye  and  actually  folhnving  the  erup- 
tive belt  from  point  to  point,  except 
where  drift -eovered.  through  the  whole 
northern  part   of  the  area. 

The  «Ml;;es  «)f  the  boat-sliaped  eruptive 
sheet  are  everywhere  in  eruptive  con- 
tact whh  tlie  roeks  above  and  below 
alon;x    the    northern    side,   and    probably 

(IP  Qiiar.    .Tour.      Geol.      Si.^c..   Vol.    lill. 

(1L*»  r.iMil.     Snr.     Ci\n.,     Summarv    Rop., 
lOirJ.    HIV    L'.MMMM). 

(13)  Qiiar.  Jour.  Geol.  Soc,  IMI..  p.  66. 
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also  on  the  southern  side  except  wtM. 
later    granites   have   come    up    betvr  * 
its  basic  edge  and  the  rocks  below.^ 
Although   the   outcrop  is  continue 
its  width  varies  greatly,  being  four  m. 
or  a  little  more  along  some  parts  of 
southern  range,  as  near  cue  Creigk 
mine,  but  scarcely  one  mile  in  widths 
one  point  on  the  northern  range  n. 
the      northeast      corner      of      Alorj 
township  ;        and      in      general 
southern    side     of    the     band   avera, 
wider  than     tJie  northern.       With 
narrowing  of   the  band     as  a  rule  tl 
number  and  imporUnce  of  the  ore  d(— 
posits  along  the  basic  edge  diminisiies^^ 
until,  as  in  Morgan  township,  there  niar-^-' 
be  miles  of  the   edge  without   ore  di-     ^  ' 
posits  or  even  a  stain  of  gossan.     The 
appearance   of   the  rock   in   these   nar- 
rowest parts     is  paler  gray     and     le<H 
basic   than  at  wider  parts,  so   that  in 
Dr.  Bell's  original  map     of   the   region 
they   are   not   separated     as   bands   of 
greenstone.     Apparently,  the  diJferenti- 
ation  of  the  magma  was  not  carried  so 
far  where  the  thickness  is  less,  or  else 
the    thickness   is    less    because    we    arc 
approaching    the    feather    edge    of    the 
great  sheet  of  rock,  and  the  basic  parts 
did  not    extend     so  far    but  might   be 
found  by  sinking  to  a  sutticient'^depth 
a  mile  or  two  in  from  the  edire. 

In   Dr.     Barlow's     account     of   the.se 
rocks,  which  he  groups  under  the  con- 
venient    field   term,     greenstone,   three 
varieties  are  distinguished,  norite,  dior- 
ite   and   amphibolite;    the  norite    being 
the  original  form,     and  the  other  two 
representing  a  less  and  a  more  advanced 
stage  of  alteration.     The  norite  is   de- 
scribed as  passing    into  micropegmati tc 
and  finally  into  a  usually  gneissoid  rock, 
gray   with   paler  phenocrysts,  weather- 
ing ficsh-colored,  and  consisting    mainly 
of  quartz  and  an  acid  plagioclase  about 
which  radiating  pegmatite  occurs,  with 
some  orthoclase  and  hiottte  or  lens  often 
hornblende  (15).    His  excellent  a  ciUTit 
corresponds  well  with   my  own   results 
for   the   southern   range   near   the   best 
known  ore  deposits;     but  the  sections 
made  in  the  northern  range  and  in  tlio 
southwest  end  of  the     southern   ran^e. 
near  the     bend  connecting  it  with     the 
northern  range,  show  rocks  and  relation- 
ships differing  in  important  ways  from 
those   described   by   Walker     and    Bar- 
low. 

A  few  of  these  sections  will  be  taken 
up  with  more  or  less  detail,  beginning 
at  the  soutliwest  comer  of  the  area. 

(iri>  Geol.  Sur.  Can.,  Sum.  Rep..  IIX/J. 
PP.  250  and  GO.  f .  . 
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Sultana  Mine— Faifbank  Laka 

• 

The  nickel-bearing     eruptive  is  fairly 

ell     exposed  for     a  width     of  about 

-bree  miles  and  a  half  between  Sultana 

and   the  north  end   of   Fairbank 

in  the     townships     of  Drury  and 

'airbank,  though  drift     deposits  cover 

uch  of  the  section  southwest  of  the 

^ake.     Near  the     Chicago  mine,  but  a 

quarter  of  a  ihile     to  the     north,  the 

basic    edge     of      the     eruptive     shows 

against  rocks  having  the  appearance  of 

Huronian  schists  and  eruptives.     It    is 

^ere  a  rather  dark  gray  dioritic-looking 

rock    of   medium   grain,   quite   different 

in  appearance  from  the  very  dark,  al- 

JDOBt  black,  variety  seen    near  Murray 

oxlDe,  not  only  as  to  color  but  in  the 

lack   of  the  blue  quartz  blebs,  and  the 

ia.rge  scales  of  biotite  so  characteristic 

farther  east. 

A  thin  section  might  easily  be  taken 
Xor    one     of  diorite,  since     it     consists 
'Knainly    of  plagioclase    and    hornblende 
"^vlth  smaller  amoimts     of  quartz     and 
iDiotite     and  possibly    some    orthoclase. 
Jlowever,  the  hornblende  is  clearly  sec- 
ondary in  most  cases,  and  one  mass  of 
it  encloses  some  hypersthene.    The  plag- 
ioclase  tends  to  form  elongated  strips 
or  broad  plates  slightly  suggesting  the 
ophltic  structure,  and  the  amall  amoimt 
of  quartz  is  interstitial  with  a  hint  of 
pegmatitic  intergrowth.       The     lighter 
gray  color  of  the  rock  as  compared  with 
examples  farther  east  is  at  least  partly 
due  to  the  absence  of  the  minute  brown 
particles  darkening  the  plagioclase  in  the 
latter  case. 

A  paler  gray  rock  600  paces  south  of 
Fairbank  lake  on  the  trail  from  the 
Chicago  mine,  about  half  a  mile  from 
the  previous  outcrop,  differs  little  from 
the  rock  just  described  except  in  the 
presence  of  a  C9nsiderable  amount  of 
micropegmatite  around  the  well-shaped 
elongated  crystals  of  plagioclase. 

On  the  southwest  bay  of  Fairbank 
lake  a  dark  green  schistose  rock,  taken 
at  first  for  a  hornblende  schist  included 
in  the  eruptive,  is  probably  a  sheared 
representative  of  the  last  rock,  consist- 
ing now  of  quartz,  orthoclase,  plagio- 
clase and  green  hornblende  crushed  and 
rolled  out,  some  larger  feldspars  occur- 
ring as  rounded  grains  enclosed  in  **mor- 
tar"  of  quartz  and  smaller  particles  of 
feldspar. 

Two  points  on  the  west  shore  of  Fair- 
bank  lake  consist  of  somewhat  schif^tose 
greenish-gray  rock  flecked  with  flesh-col- 
ored feldspars,  containing,  as  seen  un- 
der the  microscope,  large  feldspar  mass- 
es, mainly  orthoclase,  and  an  acid  pla- 
gioclase, so  far  as  their  weathered  con- 
dition permits  a  determination,  with 
crushed   quartz  and     feldspar  between, 

14  m. 


and  a  large  amount  of  a  mineral  like 
epidote,  not  in  small  scattered  crystals, 
but  as  considerable  areas  made 
up  of  several  individuals,  crowd- 
ed together.  This  mineral  *  has 
in  part  a  faint  dichroism,  pale-green 
and  gray,  and  a  small  extinction  angle, 
and  should  probably  be  referred  to 
eipidote,  though  it  resembles  the  woeh- 
ierite  determined  by  Professor  Walker 
in  the  Onaping  nickel-bearing  eruptive. 

At  the  north  end  of  the  northwest 
bay  of  Fairbank  lake  east  of  the  port- 
age from  Vermilion  lake,  near  the  edge 
of  the  eruptive  against  the  tuffs,  the 
rock  is  once  more  dark  gray-green,  very 
slightly  specked  with  a  flesh-colored 
mineral.  It  is  very  fine-grained  and 
sometimes  slightly  schistose.  Thin  sec- 
tions show  that  it  is  les^i*  sheared  and 
crushed  than  the  rocks  to  the  south, 
and  contains  in  spite  of  its  dark-green 
color  a  large  amount  of  quartz  and 
feldspar  in  the  form  of  exceedingly  fine 
micropegmatite,  as  usual  radiating  from 
plagioclase  crystals.  There  is  probably 
some  orthoclase,  and  hornblende  oc- 
curs, though  chlorite  is  the  chief  dark- 
colored  mineral,  giving  the  tone  to  the 
rock.  An  analysis  given  later  shows 
that  it  is  rather  basic  granite  or  a 
grano-diorite. 

The  inner  edge  of  the  eruptive  at 
Fairbank  has  the  appearance  of  being 
less  acid  in  character  than  in  most 
places,  perhaps  because  adjacent  por- 
tions of  the  tuffs  have  been  dissolved  in 
them.  Shearing  or  squeezing  has  been 
a  very  marked  factor  in  the  region,  es- 
pecially toward  the  middle  of  the 
eruptive  band,  and  has  given  oppor- 
tunities for  weathering  to  an  unusual 
degree,  accompanied  by  the  formation 
of  chlorite,  masking  the  real  color. 
The  analysis  of  this  rock,  made  by  Mr. 
Ardagh,  shows  68.95  per  cent,  of  silica, 
so  that  it  is  not  so  basic  as  its  dark- 
green  color  would  suggest. 

No  complete  section  has  been  exam- 
ined at  the  extreme  southwest  end  of 
the  basin,  though  specimens  were  col- 
lected near  the  Sultana  mine  and  in  the 
township  of  Trill  to  the  north  near  Ross 
lake.  Where  the  northern  and  south- 
ern jangcs  converge  there  seems  to  have 
been  a  good  deal  of  faulting  so  that  the 
eruptive  is  confusedly  mixed  with  meta- 
morphosed sediments,  such  as  arkose, 
the  mixture  a  quarter  of  a  mile  north 
of  the  Sultana  being  breccia-like.  The 
norite  rising  as  a  hill  to  the  east  of 
the  Sultana  camp  is  much  like  the 
weathered  edge  described  near  the  Chi- 
cago mine;  but  a  little  north  of  the  Sul- 
tana the  rock  is  of  a  different  type, 
consisting  of  masses  of  hornblende  with 
a  little  biotite  enclosing  white  areas  of 
plagioclase  made  up  of  many  small  crys- 
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tals  crowded  together.  These  crystals 
are  oval  or  short  prismatic,  and  are 
sometimes  untwimiea«  sometimes  ilivid- 
ed  into  halves,  and  sometimes  of  more 
complicated  twinning ;  the  extinction 
angles  suggesting  varieties  from  ande- 
sine  to  labradorite.  The  ori^n  of  this 
structure  is  not  clear,  but  sunilar  sec- 
tions have  been  got  from  near  Joe'ej 
lake  in  Wisner  township  and  near  Mur- 
ray mine. 

The  acid  edge  varies  in  appearance. 
On  Ross  lake  and  another  small  lake 
to  the  north  it  is  medium  to  coarse  in 
grain  and  grayish  flesh-colored,  consist- 
ing chiefly  of  quartz,  plagioclase  and  a 
little  orthoclase,  the  quartz  belonging 
mainly  to  the  micropegmatitic  out- 
growths round  sharp-edged  plagioclases, 
but  some  forming  clear  separate  blebe. 
A  little  hornblende  and  chlorite  darken 
the  color  of  the  rock. 

Specimens  collected  half  a  mile  north- 
east of  Ross  lake,  of  a  dark  green-gray 
color  with  feldspar  strips  suggesting  the 
ophitic  structure,  were  at  first  taken 
for  a  dike  or  boss  of  a  diflferent  rock; 
but  thin  sections  prove  to  contain  much 
micropegmatite  so  fine  in  texture  as  to 
be  visible  only  with  fairly  high  powers 
of  the  microscope.  This  may  surround 
long  slender,  clear-cut  plagioclase  crys- 
tals or  may  form  radiating  masses  with 
a  rude  black  cross  in  polarized  light, 
without  any  apparent  nucleus. 

Onaping-Windy  Lake 

The  best  section  for  the  study  of  the 
northern  side  of  the  nickel -bearing  erup- 
tive is  undoubtedly  that  along  the  Can- 
adian Pacific  railway  between  Phelan 
and  Windy  lake  sidings,  where  numerous 
small  rock  cuttings  expose  the  tuJQTs 
with  their  imderlying  conglomerate,  the 
acid  edge  of  the  eruptive,  its  basic  edge, 
and  the  Laurentian  gneisses  beyond. 
Taken  at  right  angles  to  the  strike  of 
the  belt  of  eruptive  rock  its  width  is 
nearly  three  miles.  Rocks  collected  at 
difTerent  points  on  the  section  have 
been  studied  and  described  by  Prof. 
Walker,  (16),  but  it  is  worth  while  to 
refer  to  this  section  more  in  detail. 

Goinjr  eastwards  along  the  railway 
from  Windy  lake  sidiiijr  Laurentian  is 
seen  for  a  quarter  of  a  mile,  when  drift 
and  an  esker  ridge  cover  tlu*  rock 
for  a  distance.  At  tlie  nort Invest  end 
of  Windy  lake  gray,  dioritio- looking 
noritc  crops  out,  rather  coarse  and 
BI)eckled  in  appearance,  consist  ii»<jr.  as 
seen  imder  the  microscope,  nmiiily  of 
plagioclase,  hypersthene  otkI  au^jite, 
with  a  little  quartz,  hiotite.  and  horn- 
blende,  many   prisms    of     apatite     and 

(16)  Q.   J.   Gfeol.    Soc,    Vol.    lili.,    pp.   56- 


some  magnetite.  The  plagioclase,  which 
is  clear  and  colorless  and  makes  ap 
about  half  of  the  rock«  has  cxtiuctian 
angles  corresponding  to  andesine  or 
labradorite,  and  is  generally  hypidio- 
morphic;  while  the  hyperathene  is  idio- 
morphic.  This  mineral  presents  some 
anomalies,  since  some  crystals  showing 
the  usual  pleochroism,  red,  brown,  pale 
brownish  green  and  pale  yellowish,  liave 
parallel  extinction,  while  others  extin- 
guish at  various  angles  up  to  28  degrees. 
Diallage,  brown  and  fibrous -looking, 
non-pleochroic,  and  with  an  extinction 
angle  of  about  45  degrees  occurs  in 
small  quantities  also;  the  small  amount 
of  hornblende  present  forms  margins 
about  the  minerals  just  mentioned;  imd 
the  brown  biotite  is  present  only  in 
trifling  quantities. 

A  specimen  from  a  cutting  a  hundred 
yards  east  is  coarser  grained  and  not 
quite  so  fresh,  but  does  not  differ  greatly 
in  composition.  An  analysis  of  this  rock 
given  later,  shows  56.89  per  cent,  of 
silica,  considerably  more  than  Profcnsor 
Walker  found  in  norite  from  Blezard 
mine  on  the  southern  range. 

Fifty  yards  farther  east  coarse  red 
syenitic-looking  rock  begins  and  lasts 
to  Onaping  station,  showing  in  various 
cuttings.  Thin  sections  prove  however 
that  the  rock  contains  a  large  amount 
of  quartz  mostly  pegmatitically  inter- 
grown  with  feldspar,  but  partly  as 
fairly  large  clear  spaces,  so  that  it  is 
too  acid  for  syenite,  and  an  analysis 
given  later  confirms  this  by  showiiijj: 
68.48  i>er  cent,  of  silica.  The  feldspars 
are  very  badly  weathered,  but  the  well 
formed  crystals  making  the  starting 
point  for  micropegmatite  seem  to  be 
all  plagioclase,  though  the  analysis 
proves  that  potash  and  soda  are  pre- 
sent in  about  equal  amounts,  (K20  3.36, 
Na20  3.72),  so  that  the  feldspar 
in  the  pegmatite  must  be  chiefly  ortho- 
clase. The  dark  minerals  include  sec- 
ondary looking  hornblende  and  the  min- 
eral resemblini^  epidote  named  by  Pro- 
fessor W^alker  woehlerite.  Tlie  last 
specimen  collected  to  the  west  of  Onap- 
ing station  has  extraordinarily  slender 
prisms  of  feldspar,  which  strike  the 
eye    immediately   on    fresh    surfaces. 

To  the  east  of  the  station  the  ap- 
pearance of  the  rock  changes  and  it  be- 
comes greenis-h  gray  and  finer  grained : 
thoii«rh  tlie  microscope  sliows  little  dif- 
ference except  tlie  presence  of  more 
hornhlc.'nde.  An  analysis  proves  Ihat 
this  rock  is  less  acid  than  the  red  var- 
iety west  of  (^na])inir.  since  it  contains 
only    61.03    per    cent,    of    silica. 

At  the  mar«rin  of  the  eruptive  a^jainst 
the  basal  conoiomenite  beneath  the  lull's, 
it  becomes  finer  <rrained,  though  still 
green  and  dioritic-looking;  and  thin  sec- 
tions   show    shorty    stout    crvstals    and 
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little  microipegniatite^  the  quartz,  which 
is  present  in  considerable  amount,  be- 
ing mostly  granular. 

Sections  to  the  Northcait 

Two  miles  north  of  Onaping  at  the 
outlet  of  Moose    creek    into     Onaping 
river    there   is   an   interesting   slope   of 
gray       rather      coarse-grained      nortie, 
rapidly    weathering    into     boulder-like 
forms,   the   loose   sandy     and   eravelly 
debris    sometimes    still    supporting   the 
round  boulders  of  less     decayed  rock. 
Xhin    sections  show   the    typical    nortie- 
of  the  nickel  range,  consisting  of  a  small 
amount    of    quartz,    partly    pegmatitic, 
much  labradorite,  a  little  apparent  or- 
't.hoclase,  and  a  large  amount   of  pleo- 
ohroic  augite  very  like  hypersthene,  but 
seemingly   monoclinic  with   various   ex- 
tinction  angles.    Secondary    hornblende 
and  a  small  amount  of  biotite  and  mag- 
netite complete  the  dark  minerals.    The 
plagioclase   is   largely   idiomorphic    and 
is  sometimes  partly  enclosed  by  the  au- 
gite, which  also   tends  to   idiomorphy, 
so  that  the  order  of  succession  is  plag- 
ioclase,  augite,   quartz   and    peprmatite, 
the  plagioclase  and  augite  overlapping. 
A  rock  found  at  the  basic     edge  of 
the  nickel-bearing  eruptive  a  little  east 
of  the  Big  Levack  mine  on  the  eastern 
side  of  Levack  township  is  very  similar, 
except   that   the   pyroxenes  are   almost 
completely  changed  to  dull-green  fibrous 
hornblende,  and  that  biotite  is  prcsont 
in  larger  quantities. 

A  specimen  from  about  a  mile  and  a 
half  southeast  of  the  last  locality  near- 
er the  acid  than  the  basic  edge  is 
coarse-grained  and  flesh-red  in  color,  and 
consists  as  shown  by  the  microscope 
mainly  of  micropegmatite  and  a  little 
hornblende  and  biotite. 

At  the  acid  edge  of  the  eruptive  near 
the  shore  of  the  southwest  bay  of  Moose 
lake  the  rock  is  line-grained  and  flesh- 
colored  with  greenish  patches.  The 
freshest  specimen  is  made  up  of  pla»rio- 
clase  in  well  formed  crystals  (olifroclase 
to  andesine)  to  the  extent  of  one-half, 
the  spaces  being  filled  principally  with 
auartz  of  a  granular  look  and  soldo i>i 
snowing  pegmatitic  structure.  The 
dark  minerals  are  chlorite  filling:  inior- 
stices,  and  biotite,  the  latter  in  very  small 
amounts.  Close  to  this  phase  of  the 
eruptive  are  rather  coarse  rocks  aNo 
flesh-colored  spotted  with  preon,  which 
in  the  field  were  collected  as  the  alter- 
ed edpe  of  the  basal  conjjlonierate  which 
underlies  the  tuffs.  Thin  sections  l.ow- 
ever  show  vcrv  little  difference  in  com- 
position  or  character  from  the  rock  des- 
cribed above.  One  of  the  hand  speci- 
mens contains  a  few  black  frapnicnts 
of  some  other  rock,  and  has  a  patch  of 
coarse  red  feldspar  mixed  with  quartz, 


which  seems  to  have  been  deposited  in 
a  cavity  of  the  rock.  In  the  field  the 
vague  forms  of  pebbles  and  boulders  i-e- 
sembling  granite  can  be  seen,  and  it  is 
probable  that  the  ground- mass  of  the 
conglomerate  has  been  so  long  exposed 
to  the  heat  and  circulating  solutions  of 
the  acid  edge  of  the  eruptive  as  to  be- 
come completely  recrystailized  into 
quartz   and   feldspar. 

In  the  eruptive  itself  near  the  acid 
edge  and  also  in  the  metamorphosed 
conglomerate  there  are  small  vugs  or 
enclosures  surrounded  with  very  red 
feldspar  and  enclosing  hornblende  and 
epidote.  The  space  is  sometimes  com- 
pletely filled  and  sometimes  partly  va- 
cant. 

Specimens  taken  from  the  basic  and 
acid  edges  of  the  eruptive  at  about  its 
narrowest  point,   in   the  northeast   cor- 
ner of  Morgan  township  show  little  dif- 
ference to  the  eye,  though  the  one  from 
the  acid  edge  has  a  faint  tinge  of  flesh- 
color   which   is   lacking    in    the     other. 
Thin  sections   show  considerable  differ- 
ences however.    One  from  the  basic  edge 
contains  mainly  feldspar  with  micropeg- 
matite radiating  from  it,  augite,  horn- 
blende and  chlorite,  the  feldspar  being 
largely  plagiocla se    not  far  from  andesine 
in  optical  characters,  but  with  some  i>n- 
twinned  crystals,    probably    of     ortho- 
clase,      and      one      peculiar      crystal, 
unstriated      but      containing        irregu- 
lar      patches       of      plagioclase       hav- 
ing low  extinction  angles     from     twin 
planes.     Micropegmatite     running     into 
areas  of  unmixed  quartz  mnkes  about  a 
fourth  of  the     section.       The     augite, 
partly  very  fresh,  is  nearly  colorless  r.nd 
not   appreciably   pleochroic.       The   rock 
has    not    the    usual    character    of    the 
basic    edge,    Injing    without    hypersthene 
(or     pleochroic     pyroxene)     or     biotite 
among    dark    minerals,    and    containing 
a    good    deal     more     than     the     usual 
proportion  of  micropegmatite  and  ortho- 
cla'^c     One  miglit  almost  hold  that  the 
true  ]>asic  edge  is  absent  at  this  narrow 
portion   of   the   eruptive,  and   that   the 
rock    just    described   belongs    rather   to 
the    intermediate    facies    between      the 
basic  and  acid   edfres. 

A  thin  section  from  the  opposite  or 
southeast  side  of  the  band  consists 
mainly  of  very  fine,  often  plumy,  micro- 
pegmatite, sometimes  arranged  round 
broad  crystals  of  andesine,  sometimes 
about  a  narrow  strip  or  about  no  ap- 
parent nucleus.  This  makes  up  at 
least  two-thirds  of  the  rock,  while 
pla;?ioclaso  and  a  crystjil  or  two  of 
orthoclase  with  hornblende  and  a  small 
amoimt  of  the  supposed  woehlerito  make 
up  the  rest. 

Near  Trout  lake  in  Bo  well  township 
and  Joe's  lake  in  Wisner,  sections  across 
the    eruptive    are   much   like    those    al- 
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ready  described  and  need  not  be  taken 
up   in  detail. 

Character  of  the  Eruptive 

We  may  sum  up  the  general  character 
of  the  nickel-bearing  eruptive  of  the 
northern  range  by  stating  that  the  basic 
edge  is  paler  in  color  and  contains  more 
silica  than  in  the  southern  range,  the 
difference  being  partly  due  to  the  ab- 
sence of  dusty 'brown  coloring  in  the 
plagioclases;  but  that  it  also  consists 
essentially  of  plagioclase  having  the 
composition  of  labradorite  with  hyper s- 
theiie  or  an  auj^ite  very  like  hypers- 
thene  as  to  pleoclhroism,  hornblende, 
usually  secondary,  and  a  little  biotite. 
Among  the  pale  minerals  must  be  in- 
cluded small  amounts  of  orthoclase  and 
quartz,  the  latter  seldom  inclined  to  be 
mioropegmatitic.  This  rather  acid  nor- 
ite  passes  gradually  into  a  reddish 
syenitic-looking  rock,  really  a  mioro- 
pegmatitic granite  or  grano-diorite  often 
containing  a  mineral  resembling  epidote 
possibly  woehlerite,  hornblende,  and 
sometimes  a  little  biotite,  but  seldom 
any  of  the  pyroxenes.  At  the  south- 
east edge  of  the  eruptive  the  rock  is 


Results   of  Rock  Analyses 

In  order  to  check  *the  results  of  micro- 
scopic work  .on  the  rocks  forming  the 
nickel-bearing  eruptive,  four  analyses 
have  been  made  by  Mr.  E.  G.  R.  Ar- 
dagh,  one  of  the  chemists  of  the  School 
of  Science,  and  the  results  will  now  be 
compared  with  those  of  Professor  Walk- 
er from  the  Whitson  lake  region  on  the 
southern  range.  Three  of  the  rocks 
chosen  for  analysis  come  from  outcrops 
along  the  Canadian  Pacific  railway 
near  Onaping,  where  the  exposures  are 
good  and  the  materials  fairly  fresh ;  the 
fourth  is  from  the  arid  edge  on  the  north 
shore  of  Fairbank  lake,  where  the  dark 
gray-green  color  led  to  doubts  as  to  the 
real  character  of  the  rock.  Specimen 
No.  1  is  from  near  the  bisic  edge  west 
of  Onaping,  No.  2  from  the  middle  of 
the  erupltive,  where  the  rock  is  flesh- 
colored,  and  No.  3  from  the  greenish- 
gray  acid  edge.  For  comparison  Pro- 
fessor Walker's  analyses  of  specimen* 
from  near  Whitson  lake  are  given  in 
Nos.  5  to  9,  No.  5  being  from  the  basic 
edge  and  No.  9  from  the  acid  edge,  the 
others  being  distributed  between  the 
two  edges  in  the  order  given  : 
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1 
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usually  greenish-gray  in  color  and  a  lit- 
tle more  basic,  but  otherwise  like  the 
central  portions.  The  feldspars  are 
apt  to  be  lath-shaped.  Occasionally  the 
edge  becomes  quite  basic  and  dark-green 
in  color,  still  containing  much  micropeg- 
matite  but  of  a  very  minute  and  feath- 
ery kind;  and  this  variety  appears  to 
occur  where  the  acid  ed<ie  comes  in  con- 
tact with  tuffs,  with  little  or  no  granite 
conglomerate   between. 

Where  the  eruptive  band  is  very  nar- 
row there  is  less  change  in  character 
in  passing  from  the  basic  to  the  acid 
side,  the  most  basic  rock,  norite,  being 
largely  wanting,  as  well  as  gossan  or 
ore  deposits. 


It  will  be  seen  from  a  comparison  of 
Prof.  Walker's  analyses  with  Mr.  Ar- 
dagh's  thaJt  his  examples  from  the  basic 
edge  are  distinctly  more  basic  than  the 
specimen  from  Onaping,  Nos.  5  and  6 
having  seven  and  five  per  cent,  less 
silica  respectively.  However,  the  very 
large  amount  of  iron  oxide  (13.54  per 
cent.)  in  No.  5  suggests  an  abnormal 
quantity  of  magnetite,  so  thait  the  spe- 
cimen may  be  less  acid  than  the  aver- 
age. The  difference  in  the  amount  of 
silica  corresponds  to  the  appearance  of 
the  two  rocks,  the  one  from  Blezard 
mine  (No.  5)  being  much  darker  in 
color  than  the  example  from  Onaping 
(No.  1).     The  most  acid  specimen  from 
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On^ing  (No.  2)  and  also  No.  4  from 
FairbaiSc  lake  correspond  verj  well  with 
Br.  Walker's  No.  8;  but  No.  3,  on  the 
extreme  edge  at  Onaping  is  distinctly 
more  basic  than  his  No.  9. 

In  the  Onaping  analysis  the  rock 
from  the  basic  edge  contains,  as  one 
would  expect,  much  more  lime,  mag- 
nesia and  alumina  than  the  most  acid 
phase,  and  much  less  potash  and  silica. 

Working  out  the  percentages  of  min- 
erals represented  by  the  analyses  from 
Onaping  and  Fairbank  lake  by  the 
tables  of  Cross,  Iddings,  Pirsson  and 
Washington  we  have  the  following  re- 
sults : 


Mineral. 

r 

No.  1. 

No.  2. 

1 

No.  8. 

No.  4. 

Quartz  : 

1 
C.-I2  j 

27.78 

17.16 

24.84 

Orthoclatie  

6.12  , 

20.02 

16. M 

iy.46 

Albite ' 

31.  W  ' 

31.44  . 

27.25  1 

1     31.96 

Anorthitc 

32.  HO 

fi.li  1 

12.51 

7.51 

HviR'rsihene 

1-1 .3H 

7.08 

15.13  1 

1     12.61 

Diop&idc 

5.33 

1 

7.28 

1 

1 

In  reality  of  course  the.  orthoclase 
would  contain  some  of  the  albite  mat- 
erial and  the  rest  of  the  albite  with  the 
anorthite  wotdd  be  combined  as  labrador- 
ite  in  No.  1,  and  as  oligoclase  in  the 
others.  As  hypersthene  does  not  occur 
in  the  more  acid  phases  of  uie  eruptive, 
but  is  replaced  by  hornblende,  biotite, 
etc.,  probably  some  of  the  alumina,  lime 
and  potash  with  all  the  magnesia  and 
much  of  the  ferrous  oxide  really  belong 
to  these  minerals. 

In  the  new  system  of  classification  No. 
1  is  hessose;  No.  2  toscanose;  No;  3  is 
nameless,  but  comes  in  Sub-rang  2  of 
Rang  3  in  austrare;  while  No.  4  is 
dacose  6lose  to  adamellose.  In  reality 
the  classification  obscures  the  relations 
between  No.  2  and  No.  4,  which,  instead 
of  being  far  apart,  are  near  enough  to 
have  been  chips  from  the  same  rock,  so 
close  do  they  come  together  in  percent- 
ages of  chemical  constituents. 

Effects  of  Eroptivc 

The  basic  edge  of  the  eruptive  seems 
to  have  had  little  metamorphic  action 
on  the  adjoining  underlying  rock,  us- 
ually Laurentian  gneiss  with  bands  of 
green  schist,  perhaps  because  these  rocks 
were  already  completely  crystalline  and 
little  pervious  to  solutions.  AVhere 
oflfsets,  like  that  in  Foy,  project  into  the 
Laurentian,  there  is  much  brecciation, 
and  a  confused  mixture  of  rocks  results 
cemented  by  fine-grained  nonte,  but 
otherwise  apparently  not  greatly  chang- 
ed by  the  presence  of  the  eruptive. 
'  At   the  acid   edge  the   effect   on   the 


overlying  rock  was  much  more  profound. 
In  most  cases  this  rock  is  a  coarse 
conglomerate  consisting  of  granite  peb- 
bles or  boulders  enclosed  in  a  granitic  or 
gneissoid  ground-mass,  so  that  the  erup- 
tive seems  to  merge  into  the  sedimentary 
rock,  which  can  only  be  distinguished 
from  it  by  the  presence  of  the  bould- 
ers. Near  the  edge  even  these  become 
indistinct.  The  apophyses  of  the  erup- 
tive are  not  dike-like  but  vague  and 
irregular,  and  we  must  suppose  very 
tlow  cooling  with  the  circulation  of 
water  strongly  charged  with  silica  and 
silicates  in  solution.  The  metamor- 
phosis of  the  conglomerate  gradually 
diminishes,  and  at  1,000  or  1,500  feet 
the  tuffs  are  encountered,  somewhat 
hardened  but  otherwise  little  changed. 

The  acid  edge  of  the  eruptive  is  not 
nickel-bearing,  though  iron  pyrites  may 
occur  in  it;  and  in  the  adjoining  sedi- 
ments, especially  if  penetrated  by  gabbro 
or  greenstone,  small  vein  deposits  con- 
taining zinc  blende  and  galena  occur. 

Other  Eruptive  Rocks 

In  addition  to  the  nickel-bearing  erup- 
tive a  number  of  specimens  of  other 
eruptives  were  collected- along  the  nickel 
range  or  within  the  sediments  enclosed 
by  it.  Those  which  have  been  studied 
in  thin  sections  are  all  of  a  basic  char- 
acter, and  most  of  them  occur  as  dikes* 
the  most  important  being  an  olivine  dia- 
base found  at  various  points  in  Capreol 
and  Wisner,  cutting  the  .tuffs  and  slates. 
It  differs  little  from  diabase,  dikes  de- 
scribed in  last  year's  Report,  and  the 
same  may  be  said  of  a  mass  of  diabase 
found  in  sandstone  about  four  miles 
north   of  Chelmsford. 

A  dark-green  eruptive  mass,  which 
occurs  associated  with  cherty  gray  rocks, 
containing  a  few  quartzite  pebbles  at 
Prue's  mine.  WD  252,  to  the  southwest 
.of  Trout  lake,  near  the  acid  e:lge  of  the 
nickel- bearing  eruptive,  may  have  a 
bearing  on  the  adjoining  deposits  of  zinc 
and  lead  ore.  Thin  si»ction^  consist 
mainly  of  pyroxenos,  hypersthene  being 
in  largest  amount,  though  some  crystals 
having  the  characteristic  pleochroism, 
snow  oblique  extinction.  Fart  of  the 
dirty,  fibrous-looking  pyroxene  having 
extinction  angles  of  4.5  degrees  or  more, 
and  little  or  no  pleochroism,  should  be 
called  dlallage.  The  feldspar,  which 
makes  hardlv  more  than  a  third  of  the 
section,  is  labradorite  in  rather  short, 
stout  prisms,  less  often  laths.  pTnbedd(»d 
in  the  pyroxene,  and  reversing  thf^  usual 
arrangement  has  clear  centres  with 
brown,  almost  opaque  rims.  There  is  a 
very  little  interstitial  quartz.  This  nor- 
ite  is  much  more  basic  than  the  nickel- 
bearing  norite   two   miles  away  to  the 
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north,  and  differs  from  it  greatly  in 
habit,  BO  that  there  is  probably  no  con- 
nection between  them. 

Another  dark  green-gray,  fine-grained 
rock  was  collected  near  a  nickel  deposit 
four  or  five  miles  north  of  Onaping, 
where  it  seems  to  have  penetrated  be- 
tween the  nickel- bearing  norite  and  the 
Laurentian.  This,  however,  has  an  en- 
tirely different  character,  consisting  es- 
sentially  of  serpentine  and  magnetite, 
enclosing  areas  of  still  fresh  olivine.  A 
little  augite  and  some  crystals  of  brown 
biotite  are  scattered  through  the  sec- 
tion also,  but  in  too  small  amounts  to 
be  of  importance  in  naming  the  rock, 
which  must  be  called  peridotite,  largely 
changed  to  serpentine. 

A  somewhat  similar  rock  collected 
from  dikes  in  granite  at  Michipicoton 
falls  near  lake  Superior  may  be  men- 
tioned here.  It  originally  consisted  of 
about  equal  amounts  of  olivine  and 
biotite,  the  olivine  now  almost  altogeth- 
er changed  to  serpentine  and  a  carbon- 
ate. Augite  may  also  have  been  pre- 
sent in  the  beginning,  but  can  now 
hardly  be  distinguished.  The  rock,  which 
may  be  called  picrite,  or  perhaps  better, 
Wotite-peridotite.  may  be  compared 
with  dike  rocks  from  near  Magpie  river 
in  the  same  region,  and  from  Goetz  lake, 
not  far  away,  consisting  of  serpentine 
with  some  fresh  olivine,  biotite  and 
augite    (17). 

Drillinsfs  in  Blezard 

Having  found  strong  magnetic  attrac- 
tion on  lot  8  in  the  second  concesuon 
of  Blezard  township,  Mr.  J.  V.  Miller, 
in  charge  of  explorations  for  Mr.Thos. 
A.  iiklison,  decided  to  do  some  develop- 
ment Work  at  the  spot,  which  is  about 
a  mile  and  a  half  north  of 
the  Little  Stobie  mine  on  the 
basic  edge  of  the  southern  nickel  range. 
At  the  time  of  my  visit  a  pit  sunk 
about  ten  feet  in  the  norite  showed 
some  ore,  consisting  of  pyrrhotite,  chal- 
copyrite  and  pyrite.  The  country 
rock  is  dark  and  basic-looking  in  spite 
of  the  distance  in  from  the  edge. 
Later  a  diamond  drill  hole  was  sunk 
1,030  feet,  and  Mr.  Miller  hae  been 
good  enough  to  provide  me  with  cores 
at  every  fifty  feet.  In  general  the 
sections  of  core  are  much  alike,  except 
at  264  feet,  where  brownish  schist  with 
pyrite  and  many  scales  of  mica,  and 
also  vein  quartz,  were  encountered,  and 
at  900  to  950  feet,  where  tine-grained 
fiesh-oolored  granite,  no  doubt  a  dike, 
occurs. 

Thin  sections  were  made  of  drill 
cores  from  50   feet,  550  feet,  850  feet 


(17)  Bur.   Mines.   1902.  p.   179. 


and  1,000  feet.  The  four  sectioiiB  are 
all  of  quartz-norite  with  a  little  quartz,  " 
a  large  amount  of  plagioclase  (andesine 
to  labradorite)  and  a  large  amount  of 
dark  minerals.  The  quartz  is  partly 
interstitial  and  partly  intergrown  with 
feldspar  as  micropegmatite.  In  the 
section  from  50  feet  depth  the  felds- 
pars are  somewhat  brownish,  but  on  the 
whole  very  fresh,  while  all  the  pyroxene 
has  been  changed  to  rather  fibrous 
hornblende.  The  section  from  550  feet 
is  fresher  still,  and  contains  much 
hypersthene  (also  pleochroic  monoclinie 
pyroxene),  a  little  diallage,  hornblende 
and  biotite.  The  sections  from  850 
and  1,000  feet  are  badly  weathered,  per- 
haps because  somewhat  .crushed,  and 
the  lowest  one  is  the  worst  in  this 
respect. 

It  Lb  evident  that  the  word  weather- 
ing as  generally  applied  to  ttiese  rocks 
is  not  to  be  taken  in  a  literal  sense 
as  due  to  the  action  of  surface  oob- 
ditions.  Trobably  the  different  stages 
of  so-called  weathering  shown  in  the 
cores  are  to  be  accounted  for  by  the 
greater  circulation  of  underground  wa- 
ter in  parts  which  have  been  sheared 
or  crushed. 

Micro-Norite  Groups 

A  curious  group  of  very  fine-grained, 
almost  compact  rocks,  dark  greenish- 
gray  on  fresh  surfaces,  but  weathering 
paler  gray,  with  prominent  bands  of 
green,  was  briefly  referred  to  in  last 
year's  Report  (18),  as  having  a  doubt- 
ful position  with  reference  to  the  nickel- 
bearing  eruptive.  When  opportunity  of- 
fered last  summer  these  rooks  were  ex- 
specimens  were  collected.  Their  field  re- 
amined  in  the  field  and  characteristic 
lationships  are  still  obscure,  though  it 
was  found  that  the  largest  area  occurs 
close  along  the  basic  edge  of  the  nickel- 
bearing  eruptive  from  Blezard  mine  to 
Murray  mine.  The  rock  is  not  continu- 
ous for  this  distance,  but  is  greatly  min- 
gled with  other  rocks,  sudi  as  horn- 
blende porphyrite,  amygdaloidal  masses, 
and  green  schists.  So  far  as  could  be 
determined  these  fine-grained  norites  or 
gabbrofl  are  older  than  the  nickel  nor- 
ite wihich  encloses  fragments  of  them,  in 
placoa  almost  forming  a  breccia.  Besides 
the  Lirpe  area  juat  mentioned  similar 
rocks  occur  near  Joe's  lake  on  the  north- 
ern ranjre.  and  possibly  also  near  Sul- 
tana mine  at  the  southwest  end  of  the 
range  ;  but  here  there  has  been 
no  attempt  to  detormine  their  extent, 
'i'he  Mnrrav  mine  area  is  extensive,  cov- 
erinrr  probably  some  square  miles,  but 
the  tine-grained  norite  is  so  intimately 

(IS)  Bur.    Minos.    1003.    pp.    294-5. 
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^nixed  with  the  other  rocks  mentioned 
that  no  attempt  was  made  to  separate 
it  in  mapping.  So  far  as  observed  the 
micro- nor ites  are  not  in  themselves  ore- 
bearing,  though  at  the  edge  of  the  nick- 
el eruptive  uiej  may  be  more  or  less 
penetrated  by  the  sulphides. 

The  appearance  of  these  rocks  in  thin 
sections  is  very  different  from  that  of 
the  typical  coarse-grained  nickel-bearing 
norite,  thpugh  the  general  composition 
of  plagioclase  running  from  labradorite 
to  andesine,  and  hypersthene,  with  one 
or  two  other  forms  of  pyroxene,  is  the 
same.  The  quartz,  often  pegmatitic,  of 
the  nickel-bearing  norite  seems  almost 
wholly  absent  in  the  fine-grained  varie- 
ty^ and  biotite  is  much  less  common. 
The  tendency  to  a  plate-like  shape  of 
the  feldspars  too  is  not  observed. 

In  the  micro-norites  the  feldspars  are 
usually  in  less  amount  than  the  dark 
minerals,  and  often   form  polygranular 
areas,  made  up  of  separate,  often  fairly 
i¥ell-formed,  crystals  of  about  equal  dia- 
meters in  different  directions.    The  feld- 
spar (usually  labradorite)  is  very  fresh 
as  a  rule,  though  the  individual  crystals 
are    crowded   together     and   sometimes 
suggest  crushing.    Some  of  the  crystals 
seem  unstriated,  but  crystals  with  twin 
halves  are  common,  as  well  as  sections 
with  more  eomplex  twinning.    In  some 
weathered  specimens  there  is  a  green- 
ish rim  between  adjacent  crystals. 

The  pyroxene,  which  is  later  in  ago 
than  the  feldspar,  usually  makes  up 
more  than  half  the  rock  as  granules  of 
nearly  equal  diameters,  either  scattered 
or  assembled  in  small  dusters.  In  some 
sections  there  are  also  larger  crystals  of 
pyroxene  of  a  porphyritic  kind.  The 
general  word  pyroxene  is  used  because 
there  are  undoubtedly  monoclinic  as 
well  as  rhombic  varieties  present.  The 
color  is  usually  pale  gray  with  a  faint 
pleochroism,  pale  reddish-brown,  yellow- 
ish-brown and  bluish-gray,  though  there 
are  sections  in  which  the  pleochroism  is 
almost  entirely  wanting.  As  a  consid- 
erable number  of  the  crystals  show  par- 
allel or  approximately  parallel  extinc- 
tion, we  may  call  them  hjrpersthene,  or 
enstatite  where  pleochroism  is  lacking  ; 
but  many  of  the  crystals  in  all  thin  sec- 
tions examined  have  an  undoubted  ex- 
tinction angle,  ranging  from  a  few  de- 
grees to  forty-five,  and  hence  cannot  be 
called  rhombic  pyroxene,  but  should  be 
named  diallage  when  fibrous-looking,  or 
augite  in  other  cases.     The  two  varie- 


ties of  pyroxene  are  exactly  alike  in 
every  respect  except  the  extinction 
angle,  and  one  cannot  resist  the  im-* 
pression  of  a  continuous  series  connect- 
ing forms  with  no  apparent  angle  of 
extinction  with  forms  which  must  be  ro- 
tated 45  degrees  from  the  cleavage  or 
prismatic  edges  to  become  extinct.  In 
one  or  two  sections  there  are  a  few 
crystals  much  larger  than  the  rest  en- 
closing feldspars  poikilitically. 

With  the  colorless  minerals,  quartz  is 
sometimes  sparsely  found,  and  among 
the  colored  ones,  a  very  little  biotite, 
and  in  one  oase  ragged,  poikilitic  horn- 
blende of  a  brown  color.  Magnetite  in 
small  square  crystals  with  no  hint  of 
leucoxene  is  always  found,  and  may 
form  as  much  as  a  sixth  of  the  whole 
section,  while  sulphides  are  less  com- 
mon and  more  irregular  in  arrangement* 
Where  dark-green  ribs  stand  out  on 
weathered  surfaces  thin  sections  show 
bands  of  green  secondary  hornblende 
along  minute  fissures  permitting  water 
to  circulate. 

The  very  fine-grained,  uniform  tex- 
tured micro-norites  seem  to  shade  into 
porphyritic  rocks  in  places,  sometimes 
with  black  hornblende  crystals  alone, 
sometimes  with  white  areas  as  welL  In 
general  composition  the  ground-mast  is 
like  the  rock  just  described,  while  the 
large  hornblende  patches  are  seen  to 
be  more  or  less  composite  areas  ot  a 
poikilitic  kind,  often  associated  with 
some  quartz  and  plagioclase  of  larger 
dimensions  than  the  surrounding  feld- 
spars. In  some  of  the  porphyritic  spe- 
cimens the  pyroxene  has  largely  changed 
to  hornblende,  and  it  may  be  that  the 
hornblende  and  dioritic  schists  and  the 
hornblende  porphyrites  mixed  with  the 
micro-norite  are  simply  sheared  and 
weathered   forms   of   the  rock. 

It  is  less  probable  that  the  amygda- 
loid rocks  found  with  the  others  have 
any  connection  with  the  norite,  as  no 
transitions  toward  them  have  been  no- 
ticed; but  the  oval  white  areas  which 
give  the  amygdaloidal  effect  consist 
mainly  of  short  equi-dimensioned  pla- 
gioclases  very  like  those  of  the  micro- 
norites  though  of  a  larger  size.  There 
are  also  some  quartz  grains  with  the 
plagioclase.  The  ground  in  which  the 
seeming  amygdules  are  enclosed  consista 
to  the  extent  of  four-fifths  of  green, 
secondary  looking  hornblende  with  some 
mafrnotite,  epidote  and  a  few  grains  of 
plagioclase. 
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Hutton  Township  Iron  Range 


As  a  large  number  of  iron  locations 
had  been  taken  up  in  Hutton  township 
and  the  next  (unnamed)  township  to 
the  west  (19), during  the  past  two  years, 
it  seemed  desirable  to  study  these  iron 

.  ranges   more   in   detail    than  had   been 

.done  previously  by  representatives  o£ 
the  Bureau  of  Mines;  and  some  time 
was  occupied  in  mapping  the  range  and 
examining  the  associated  rocks,  part  of 
the    work   being   done  by  Mr.    Culbert 

•after  I  left  the  field.     The  Hutton  iron. 

.  deposits  have  been  known  for  several 
years,  but  until  1902  the  region  had  not 
been  studied  by  geologists.    During  thei 

.  past  two  summers,  however,  Professor 
Leith  of  Wisconisn  university  has  had 
parties  at  work  mapping  the  iron  ranges 

'  for  economic  purposes  in  the  Interest 
of  certain  iron  companies.  In  a  brief 
account  of  the  Hutton  township  depos- 
its given  by  him  in  last  year's  R^ort, 
he  compares  them  with  those  of  thej 
Vermilion  iron  district  in  Minnesota. 
(20),  anji  discusses  their  probable   ori- 

At  present  the  Hutton  township  range 
is  best  reached  from  Sudbury  by  a  con- 
tinuation of  the  wagon  road  leading  to 
Dawson  on  Vermilion  river.  The  road 
for  some  miles  to  the  north  of  Daw- 
son is  excessively  rough  and  hilly  while 
crossing  the  tuffs,  and  the  nickel-bearing 
eruptive;  but  afterwards  follows  gravel 
plains  and  morainic  ridges  with  few  out- 
crops of  solid  rock,  what  there  is  being 

^coarse  reddish  granitoid  gneiss  of  the 
lAurentian,  until  it  ends  at  Odborn's 
camp,  near  the  foot  of  Moose  mountain, 
where  there  are  several  comfortable  log 

\  buildings,  one  occupied  by  a .  caretaker. 
Further  travel  over  the  ranges  must  ba 
done  by  trail  and  by  canoe. 

Canadian  Pacific  railway  engineers  last 
summer  located  a  branch  line  to  con- 
nect Moose  mountain  with  Sudbury, 
finding,  it  is  said,  a  very  easy  rout© 
without  heavy  grades  or  much  roclc 
cutting;  but  it  may  be  supposed  that 
the  branch  will  not  he  built  until  there 
is  a  prospect  of  mininp:  operations  on 
a  large  scale.  The  projected  road  might 
prove  of  considerable  value  for  some 
porpertips  on  the  northern  nickel  range 
as  well  as  for  the  iron  properties. 

Moose  Mountain 

Owing  to  the  widespread  presence  of 
iron  ore  field  work  in  the  Moose  moun- 
tain region  usually  had  to  be  done  with 
the  dial  compass,  and  had  alwa^vs  to 
be  checked   with   the   dial;    so   that   on 

(19)  Since  named   Kitchener  township. 

(20)  Bur.    Mines.    1003.    pp.    .'^18-321. 


cloudy  days,  which  were  numerous  last) 
siunmer,  work  was  possible  only  along 
survey  lines  or  by  running  pickets  from 
survey  lines.  Sections  were  traversed 
across  Moose  mountain  at  shoFt  inter- 
vals as  far  as  ore  was  found,  or  the 
dip-needle  or  compass  indicated  mag- 
netite beneath  the  drift  or  swamp,  but 
the  geology  of  the  adjoining*  rocks  was 
taken  up   only  incidentally. 

The  largest  outcrops  of  ore  are  on 
the  main  hill  not  far  from  the  points 
where  diamond  drilling  was  done,  so 
that  this  portion  of  the  range  is  natur- 
ally taken  up  first.  A  large  amount  of 
stripping  has  been  done  exposing  sec- 
tions across  the  ore,  usually  of  glacially 
polished  surfaces  often  suggesting  solid 
iron;  but  sometimes  strikingly  banded 
with  gray  or  white  layers  of  silica.  Oc- 
casionally the  banding  is  of  magnetite 
and  dark-green  hornblende  instead  of 
silica,  and  the  distinction  is  quickly 
made  by  hammering  on  the  surface, 
silicious  parts  showing  a  white  powder, 
the  hornblende  parts  dark-gray  oir 
greenish-gray.  In  the  purer  parts  the 
ore  is  highly  magnetic,  fragments  being 
fairly  strong  natural  magnets,  and  th^ 
soft  steel  of  a  hammer  acquires  a  quite 
powerful  induced  magnetism,  attracting 
broken  fragments  of  the  ore  in  a  long 
string.  These  are  of  course  dropped  as 
the  hammer  is  removed  from  the  sur- 
face of  the  ore. 

The  banding  of  ore  with  hornblende  or 
with  silica  is  often  greatly  bent  and 
contorted  and  no  very  constant  direction 
of  strike  can  be  noted,  though  in  a 
general  way  the  strike  of  the  banding 
t^nds  to  be  parallel  to  the  strike  of  the 
range  as  a  whole,  at  the  southern  end 
running  roughly  northwest  and  south- 
east, but  toward  the  north  trending 
bearly  north  and  south. 

intimately  mixed  with  the  ore  in  some 
places  one  finds  irregular  bands  or 
masses  of  pale-green  epidote.  apparent- 
ly filling  cavities  due  to  shearing  or 
slight    faulting. 

On  Moose  mountain  the  ore  is  more 
or  less  mixed  with  other  rocks  such  as 
greenstone  and  pranite,  and  the  former 
rock  forms  the  walls  of  the  iron  for- 
mation on  each  side  dipping  under  it 
on  the  brow  of  the  hill  towards  camp. 
Besides  the  ore  exposed  on  the  hill  there 
are  points  of  strong  local  attraction 
with  one  or  two  outcrops  of  ore  in  the 
swampy  ground  to  the  southwest,  ap* 
parently  completely  separated  from  the 
main  body  by  prreenstone  or  green  schist. 
Still  further  to  the  south  and  west 
there  is  granite,  frenerally  considered 
haurentian,  but  certainly  later  than  the 
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banded  ore,  since  small  dikes  of  it  pen- 
etrate the  ore  occasionally. 

After  a  short  valley  whore  the  range 
narrows  up  or  is  drift-covered,  another 
hill  rises  toward  the  northwest  con- 
tinuing to  the  river  (a  branch  of  the 
Vermilion)  at  the  Iron  Dam.  In  this 
extension  the  ore  is  generally  leaner  and 
more  silicious  than  on  Moose  mountain, 
though  here  also  there  are  outcrops  of 
magnetite  banded  with  hornblende,  ap- 
parently rich  enough  to  be  workable, 
ihe  associated  rock  is  largely  green 
schist,  though  some  parts  appear  mass- 
ive, but  the  whole  is  greatly  sheared 
and  so  far  rearranged  that  the  original 
charaqter  of  the  eruptive  is  hard  to  de- 
termine beyond  the  general  fact  that  it 
was  basic. 

Mear  the  Iron  dam  where  the  hill 
sinks  toward  the  river  a  section  shows 
green  stone  and  green  schist  to  the 
west,  near  a  small  lake  expansion  above 
the  dam,  followed  by  banded  mag- 
netite and  silica,  then  green  schist, 
once  more  banded  silica,  and  then  green 
schist  and  greenstone  to  the  low  ground 
near  the  river. 

North  of  the  Iron  dam  the  band  con- 
tinues for  half  a  mile  in  a  direction  near- 
ly north  and  south  but  narrower  and 
in  general  leaner,  the  adjoining  rocks 
being  usually  green  schist.  The  whole 
range  is  a  little  over  a  mile  in  length, 
but  much  the  most  important  body  of 
ore  is  exposed  on  Moose  mountain, 
where  it  is  stated  that  an  area  of  75 
yards  by  50  consists  of  good  are  which 
will  run  68  to  dO  per  cent,  in  iron. 

There  are  two  patches  of  iron  range 
rock  to  the  south  of  the  camp,  largely 
hidden  under  drift  deposits,  but  found 
with  the  dip-needle.  Test  pits  disclose 
large  blocks  of  the  banded  ore,  and  at 
some  points  ore  is  said  to  have  been 
found  in  place,  but  it  is  doubtful  if 
they  will  prove  of  importance. 

Extension  of  the  Rangfe 

About  a  mile  and  a  half  up  the  river 
from  the  Iron  Dam  a  second  iron 
range  of  some  magnitude  is  found,  be- 
ginning at  about  the  middle  of  lot  11 
in  the  fifth  concession,  and  extending  to 
the  northwest  corner  of  lot  12  in  the 
same  concession.  A  trail  leadrfrom  an 
old  camp  ground  generally  called  Black's 
camp  on  a  point  where  the  river  sud- 
denly turns  northwest  and  runs  the 
whole  length  of  the  range,  which  is 
parallel  to  the  river,  but  a  little  to  the 
northeast.  The  banded  material  ran 
be  followed  with  a  few  interruptions 
by  drift,  where  the  dip-needle  indicates 
the  presence  of  ore,  for  the  whole  dis- 
tance, but  in  most  places  it  is  narrower 


than  the  southern  range,  and  especially 
than  t^e  portion-  on  Moose  mountain. 

Mear  Black's  camp  the  range  seems 
to  have  been  faulted  several  times, 
causing  slight  interruptions  in  the  con- 
tinuity of  the  ore,  and  there  are  also 
minor  faults  of  a  few  inches  or  feet. 
The  strippings  disclose  ore  very  sim- 
ilar to  that  of  Moose  mountain  but  in 
narrower  bands.  The  best  is  of  magne- 
tite banded  with  thin  seams  of  green 
hornblende,  and  sometimes  has  a  width 
of  several  feet;  but  much  of  the  range, 
especially  towards  the  northwest,  is  ftil- 
icious  and  too  low-grade  to  be  of 
much  value. 

The  adjoining  rock  toward  the  east 
IS  generally  green  schist  having  a  strike 
parallel  to  the  banded  ore,  but  toward 
the  west  swampy  ground  along  the  river 
often  hides  Ihe  rock,  though  some  out- 
crops of  greenstone  occur.  The  banded 
ore  is  not  always  continuoua  in  width, 
but  may  form  two  bands  separated  by 
schist  or  greenstone.  This  iron  range 
is  cut  off  by  the  river,  only  a  trace  of 
it  occurring  on  the  south  side  of  the 
bend. 

A  small  outcrop  of  banded  magnetite 
was  found  by  us  near  the  no^east 
comer  of  lot  10  in  the  fifth  concession, 
having  a  width  of  at  least  25  feet  and 
striking  a  little  north  of  west.  Part  of 
it  is  banded  with  hornblende,  but  most 
of  it  is  silicious  and  very  lean.  A 
longer  and  apparently  more  important 
band  runs  for  a  third  of  a  mile  east 
and  west  at  about  the  middle  of  lot 
II  in  the  fourth  concession. 

ii^cimenB  of  the  ore  from  three 
points  in  the  Hutton  ranges.  No.  I  from 
Moose  mountain.  No.  2  from  the  Iron 
Dam,  and  No.  3  from  the  northwest 
range,  have  been  analyzed  at  the  Pro- 
vincial Assay  Office,  Belleville,  with  the 
following  results: 


Constituent. 

i 
No.  1. 

1 

No.  2.  1 

No.  8. 

Ferric  oxide 

1 
..;     5B.30 

52.55 
28.76  , 
12.84  I 
1.49 

1.18  ; 

2.75 

.08 

.016 

.18 

none 

59.12 

43.16 

Ferrous  oxide 

..      28.08  1 

20.41 

Silica   

Alumina 

7.92  1 
1.22  ' 

31.76 

.78 

Lime 

Magnesia 

Sulphur  

1.28 
..        2.35 
.056 

1.40 

1,75 

.06 

Phasphonifi 

Manganese 

Titanium 

Total  iron 

.011 
.20 
. .     none 
62.64 

.22 
none 
46.08 

The  first  two  were  of  magnetite 
banded  with  hornblende,  the  third  of 
magnetite  banded  with  silica,  evidently 
forming  a  very  lean  ore. 

A  number  of  locations  have  been 
taken  up  along  the  supposed  continua* 
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lion  of  the  northwestern  range  of  Hut- 
ton  in  two  unBurveyed  townships  to 
the  west  and  northwest,  since  named 
lutchener  and  Roberts,  but  as  these 
were  located  when  snow  was  on  the 
ground  it  is  doubtful  if  any  ore  was 
found,  and  there  is  no  information  as 
to  the  use  of  a  dip-needle  in  locating 
them.  Several  of  these  claims  have 
been  only  incompletely  surveyed,  the 
lines  not  having  been  cut  out  on  some 
of  the  sides.  As  far  as  possible  our 
work  covered  all  the  boundary  lines  up 
to  the  long  lake  crossing  the  line  be- 
tween Kitchener  and  Roberts,  but  no 
iron  range  rock  was  observed,  though 
banded  sdiist  much  like  that  accompany- 
ing the  ore  in  Hutton  township  was 
found  in  several  places. 

To  the  northwest  of  the  lake  just 
mentioned  bands  of  the  iron  range  rock 
are  found  in  Roberts  and  the  next 
(unnamed)  township  to 'the  west,  but 
these  will  be  reported  on  by  Mr.  Cul- 
bert,  who  examined  them  after  I  left  the 
field. 


GeoIosT  of  the  Resf^<>i^ 

While  mapping  the  iron  ranges  and 
examining  the  locations  to  the  north- 
west a  considerable  amount  of  infor- 
mation was  gained  concerning  the  other 
rocks  of  the  region,  which  were  found 
to  be  much  more  complex  in  arrange- 
ment than  was  eiqpected.  On  the  old 
maps  of  the  region  Hutton  township 
along  the  west  braneh  of  the  Vermilion 
river  and  the  townships  west  of  it  are 
colored  as  Laurentian;  but  our  work 
shows  Huronian  rocks,  often  broken  by 
eruptive  granite,  it  is  true,  over  most 
of  it.  and  a  very  irregular  contact  be- 
tween the  Huronian  and  Laurentian.  In 
general  all  the  green  schists  and  erup- 
tives  as  well  as  the  undoubtedly  sedi- 
mentary rocks  are  here  classed  as  Hu- 
ronian, and  all  the  granites  and  gneiss 
without  regard  to  age  or  relationships 
to  the  previous  rocks  are  called  Lau- 
rentian. A  final  classification  of  tihe  rocks 
as  to  age  and  origin  must  be  reserved 
for  a  much  more  detailed  study  of  the 
region  than  we  could  bestow  on  it. 

The  large  areas  of  stratified  sand  and 
gravel  in  the  valleys  and  the  wide-i 
spread  muskegs  in  many  places  hide 
the  bed  rock  completely,  even  for  whole 
square  miles,  and  add  to  the  difficulty 
of  mapping. 

To  the  south  of  Taylor's  (or  Os- 
born's),  camp  near  the  foot  of  Moose 
mountain  wide  gravel  plains  extend 
along  the  west  branch  of  Vermilion 
river,  hiding  the  rock  almost  complete- 
ly except  for  a  small  outcrop  of  green- 


fttone  about  a  third  of  a  mile  southeast 
near  the  road;  and  it  is  two  miles  be- 
fore rock  shows  again,  this  time  coarse 
porphyritic  granitoid  gneiss  which  may 
be  assigned  to  the  Laurentian. 

Eastwards  of  the  Moose  mountain  iron 
range-  as  far  as  Vermilion  river  the 
rock  where  exposed  is  all  Huronian  ex- 
cept a  dike  or  two  of  granite  near  the 
river,  but  the  Huronian  shows  consid- 
erable variety,  green  schist  extending 
for  half  a  mile  east  of  the  west  branch 
of  the  Vermilion,  followed  by  a  little 
quartzite  and  then  graywacke  (or  elate) 
conglomerate,  the  latter  extending  for 
more  than  half  a  mile.  The  conglomer- 
ate has  a  fine-grained  gray  or  green 
ground-mass  enclosing  pebbles  of  gran- 
ite and  sometimes  other  rocks,  often 
sparsely  scattered  but  sometimes  crowd- 
ed. East  of  the  corner  post  between 
lots  5  and  4  the  conglomerate  contains 
large  boulders  of  granite  for  a  short 
distance,  and  is  then  succeeded  by  coarse 
white  or  reddish  quartzite  to  a  small 
lake  not  far  from  Vermilion  river,  where 
dikes  of  granite  occur.  Beyond  this  to- 
ward the  east,  greenstone  and  gravel 
flats  extend  to  the  river,  the  latter 
taken  up  in  part  as  placer  locations 
some    years   ago. 

To  the  north  the  graywacke  conglom- 
erate is  found  associated  with  white  ar- 
kose  on  hills  near  the  Vermilion,  and 
with  green  schist  on  its  shore;  while 
to  the  northeast  of  the  iron  range  near 
Black's  camp  greenstone  and  slaty  rocks 
occur. 

The  locations  partially  surveyed  in 
Kitchener  and  Roberts  northwest  of 
Hutton  where  not  covered  with  gravel 
plains  consist  of  Huronian  rocks  of 
various  kinds  bordering  on  granite  or 
penetrated  by  dikes  of  that  rock.  West 
of  the  post  of  Niven's  line  between  the 
fourth  and  fifth  concessions  green  schist 
occurs,  banded  or  uniform  gray-green, 
and  with  a  strike  of  from  130  degrees 
to  160  degrees;  while  granite  shows 
just  to  the  southwest. 

To  the  north  are  found  mainly  band- 
ed green  schLsts  for  some  distance,  re- 
sembling those  which  accompany  the 
banded  iron  range  rock,  though  the  lat- 
ter was  not  found;  and  still  farther 
north  near  Speight's  east  and  west  line 
gra.^ivacke  conglomerate  containing 
granite  and  other  pebbles  is  wide- 
spread with  some  quartzite  at  points. 
Some  bosses  or  dikes  of  coarse  red  gran- 
ite penetrate  the  green  schists  toward 
the  southwest,  probably  coming  from 
the  area  of  granitoid  gneiss  in  that 
direction. 

Except  for  the  small  group  of  rugged 
hills  at  Moose  mountain  the  region  has 
only   a  gentle  relief  as   compared  with 
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the  northern  nickel  range,  and  but  for 
the  drift  sheet  and  the  frequent  mus- 
kegs would  be  easily  mapped.  Niven'a 
north  and  south  base  line  and  Speight's 
east  and  west  line  are  excellently  cut 
out,  and  serve  as  good  bases  from  which 
to  run  lines  for  survey  purposes. 

Relationships  of  the  Rangfes 

In  general  character,  the  Hutton  town- 
ship iron  ranges  suggest  those  of  vari- 
ous other  parts  of  northern  and  western 
Ontario,  the  banding  of  silica  and  mag- 
netite resembling  the  arrangement  found 
in  part  of  the  iron-bearing  rocks  near 
Batchewana  bay  and  of  the  Michipico- 
ton  region,  and  also  .part  of  those 
to  the  west  of  Fort  William 
and  near  Dryden  ;  but  the  en- 
tire absence  of  jasper  is  unusual, 
and  the  richness  of  much  of  the  banded 
rock  aft  iron  ore  is  very  unlike  that  of 
other  regions,  where  the  only  workable 
deposits  are  entirely  secondary  and  show 
no  banding.  In  Hutton  township  all 
the  ore  is  more  or  less  banded,  though 
in  the  best  of  it  the  intervening  layers 
consist  of  hornblende  and  not  of  silica, 
and  there  are  gradations  between  thQ 
bands  of  the  two  minerals.  Professor 
Leith  suggests  that  the  banding  repre- 
sents some  original  structure,  but  that 
secondary  enrichment  has  taken  place 
without  entirely  destroying  the  struc- 
ture. He  thinks  that  the  enclosing 
greenstones  form  a  "pitching  trough," 
as  in  the  lake  Superior  iron  regions,  and 
in  this  way  the  concentration  has  been 
made  possible.  In  this  view  he  is  prob- 
ably correct,  though  the  evidence  as  to 
a  pitching  trough  at  Moose  mountain 
seems  somewhat  indefinite;  and  at  the 
Iron  dam  just  to  the  north  and  in  the 
northern  ranpje  near  Black's  camp,  nar- 
row bands  of  rich  and  heavy  ore,  banded 
with  green  hornblende,  alternate  with 
bands  of  lean  ore  banded  with  silica. 
If  these  also  are  formed  in  pitching 
troughs,  it  is  not  easy  to  see  why  the 
whole  width  should  not  have  been  en- 
riched, instead  of  certain  bands  only. 

The  arranirenient  of  the  jjreenstone 
and  preen  schist  running?  parallel  to  th^ 
banded  ore  on  each  side  certainly  sug- 
gests that  the  iron  ran^re  is  nipped  in 
as  synclin,cs.  and  the  presence  of  in- 
trusive patches  and  masses  of  green- 
stone or  diorito  in  some  places  mixed 
with  the  ore  may  indicate  a  partition- 
ing off  of  separate  troufrhs,  thougrh  no 
distinct  dike  has  been  observed  to  cut 
across  the  svncline.  as  in  some  of  the 
western    iron   ranj^es. 

If  the  larp:e  ore  body  on  Moose 
mountain  and  the  smaller  but  still  prob- 
ably  important   ones   to   the   norm   are 


the  result  of  local  enrichment  of  the 
original  banded  material,  whatever  that 
was  in  the  beginning,  the  process  can- 
not have  proceeded  in  the  radical  and 
complete  way  found  at  Helen  mine  or 
some  of  the  Minnesota  deposits,  where 
all  trace  of  the  original  structure  has 
usually  disappeared,  and  a  somewhat 
porous  and  often  concretionary  mass  of 
hematite  or  limonite  presents  fairly  well 
defined  borders  against  the  lean  banded 
rock  alongside. 

It  is  not  impossible  that  the  original 
deposit,  however  made,  was  richer  than 
usual,  rich  enough  to  form  an  ore  with 
little  or  no  addition  of  iron  from  ma- 
terials leached  out  of  other  portions 
of  the  range.  The  very  compact  non- 
porous  character  of  the  ore  seems  to 
leave  little  chance  for  percolation ; 
though  it  is  of  course  possible  that  an 
originally  porous  banded  rock  has  had 
all  its  interstices  plugged  by  the  deposit 
of  magnetite  or  hornblende. 

A  point  of  marked  difference  between 
the  Hutton  iron  range  and  many  others 
in  Ontario  is  the  very  small  quantities 
of  pyrite  or  other  sulphides  associated 
with  the  ore.  At  the  Helen  mine  there 
are  great  quantities  of  gyrites,  and  prob- 
ably a  considerable  proportion  of  the 
ore  has  resulted  from  its  oxidation ; 
and  at  various  other  points  banded  mag- 
netite and  silica  have  parallel  bands  of 
sulphides.  Siderite,  which  occurs  in 
several  of  our  iron  ranges,  appears  to 
be  absent  also. 

The  age  of  the  Hutton  iron  ranges  is 
not  easy  to  fix  with  certainty.  The  par- 
allel green  schists,  the  nearly  vertical 
attitude  of  the  range  rock,  and  the 
fact  that  granite  and  granitoid  rocks 
like  the  Laurentian  hare  pushed  up 
later,  suggest  a  lower  Huronian  or  Kee- 
watin  age  for  them  ;  but  not  far  off  on 
either  side  of  the  ranges  and  associated 
with  similar  banded  green  schists  are 
undoubted  graywAcke  conglomerates, 
quartzites  and  arkoses  that  can  hardly 
be  other  than  upper  Huronian,  the 
equi%alent  of  the  so  called  "typical  Hur- 
oilian*'-  ^orth  of  lake  Huron.  So  far 
no  pebbles  of  iron  range  rock  have 
been  found  in  the  conglomerates  to  de- 
termine the  matter  of  age,  and  until 
some  such  decisive  evidence  is  obtained 
the  matter  cannot  be  finallv  setth'd. 

Similar  but  much  leaner  banded  «;ilica 
and  magnetite  occiirs  as  small  patches 
southeast  of  Clear  lake  in  \Vi>;ner 
township,  completely  enclosed  in  grani- 
toid gneisses  always  referred  to  as 
Laurentian;  and  these  have  been  placed 
in  the  lower  Huironian  in  a  former  re- 
port of  the  Bureau  of  Mines    (21). 

The  band  of  Huronian  containing  the 
Hutton  iron  range  is  completely  separ- 

(21)  Bur.    Mines,    1901,   p.    186. 


m 

I 


1*; 


220 


Bureau  of  Mines 


No.  5 


the  northern  nickel  range,  and  but  for 
the  drift  sheet  and  the  frequent  mus- 
kegs would  be  easily  mapped.  Niven'a 
north  and  south  base  line  and  Speight's 
east  and  west  line  are  excellently  cut 
out,  and  serve  as  good  bases  from  which 
to  run  lines  for  survey  purposes. 

Relationships  of  tlie  Rangfes 

In  general  character,  the  Button  town- 
ship iron  ranges  suggest  those  of  vari- 
ous other  parts  of  northern  and  western 
Ontario,  the  banding  of  silica  and  mag- 
netite resembling  the  arrangement  found 
in  part  of  the  iron-bearing  rocks  near 
Batchewana  bay  and  of  the  Michipico- 
ton  region,  and  also  part  of  those 
to  the  west  of  Fort  William 
and  near  Dryden  ;  but  the  en- 
tire absence  of  jasper  is  unusual, 
and  the  richness  of  much  of  the  banded 
rock  aft  iron  ore  is  very  unlike  that  of 
other  regions,  where  the  only  workable 
deposits  are  entirely  secondary  and  show 
no  banding.  In  Hutton  township  all 
the  ore  is  more  or  less  banded,  though 
in  the  beat  of  it  the  intervening  layers 
consist  of  hornblende  and  not  of  silica, 
and  there  are  gradations  between  thQ 
bands  of  the  two  minerals.  Professor 
Leith  suggests  that  the  banding  repre- 
sents some  original  structure,  but  that 
secondary  enrichment  has  taken  place 
withput  entirely  destroying  the  struc- 
ture. He  thinks  that  the  enclosing 
greenstones  form  a  "pitching  trough," 
as  in  the  lake  Superior  iron  regions,  and 
in  this  way  the  concentration  has  been 
made  possible.  In  this  view  he  is  prob- 
ably correct,  though  the  evidence  as  to 
a  pitching  trough  at  Moose  mountain 
seems  somewhat  indefinite;  and  at  the 
Iron  dam  just  to  the  north  and  in  the 
northern  range  near  Black's  camp,  nar- 
row bands  of  rich  and  hea^7■  ore,  banded 
with  green  hornblende,  alternate  with 
bands  of  loan  ore  banded  with  silica. 
If  these  al«?o  are  formed  in  pitching 
troughs,  it  is  not  easy  to  see  why  the 
whole  width  should  not  have  been  en- 
riched, instead  of  certain  bands  only. 

The  arranjrement  of  the  greenstone 
and  green  schist  runninjj  parallel  to  th^ 
banded  ore  on  each  side  certainly  sug- 
gests that  the  iron  ran<:^e  is  nipped  in 
as  synclin.os,  and  the  presence  of  in- 
trusive patches  and  masses  of  green- 
stone or  diorite  in  some  places  mixed 
with  the  ore  may  indicate  a  partition- 
ing off  of  separate  troughs,  though  no 
distinct  dike  has  been  observed  to  cut 
across  the  svncline.  as  in  some  of  the 
western    iron   ranges. 

If  the  large  ore  body  on  INIoose 
mountain  and  the  smaller  but  still  prob- 
ably  important   ones    to   the   norm   are 


the  result  of  local  enrichment  of  the 
original  banded  material,  whatever  that 
was  in  the  beginning,  the  process  can- 
not have  proceeded  in  the  radical  and 
*  complete  way  found  at  Helen  mine  or 
some  of  the  Minnesota  deposits,  where 
all  trace  of  the  original  structure  has 
usually  disappeared,  and  a  somewhat 
porous  and  often  concretionary  mass  of 
hematite  or  limonite  presents  fairly  well 
defined  -borders  against  the  lean  banded 
rock  alongside. 

It  is  not  impossible  that  the  original 
deposit,  however  made,  was  richer  than 
usual,  rich  enough  to  form  an  ore  with 
little  or  no  addition  of  iron  from  ma- 
terials leached  out  of  other  portions 
of  the  range.  The  very  compact  non- 
porous  character  of  the  ore  seems  to 
leave  little  chance  for  percolation ; 
though  it  is  of  course  possible  that  an 
originally  porous  banded  rock  has  had 
all  its  interstices  plugged  by  the  deposit 
of  magnetite  or  hornblende. 

A  point  of  marked  difference  between 
the  Hutton  iron  range  and  many  others 
in  Ontario  is  the  very  small  quantities 
of  pyrite  or  other  sulphides  associated 
with  the  ore.  At  the  Helen  mine  there 
are  great  quantities  of  gyrites,  and  prob- 
ably a  considerable  proportion  of  the 
ore  has  resulted  from  its  oxidation  ; 
and  at  various  other  points  banded  mag- 
netite and  silica  have  parallel  bands  of 
sulphides.  Siderite,  which  occurs  in 
several  of  our  iron  ranges,  appears  to  I 
be  absent  also. 

The  age  of  the  Hutton  iron  ranges  is 
not  easy  to  fix  with  certainty.  The  par- 
allel green  schists,  the  nearly  vertical 
attitude  of  the  range  rock,  and  the 
fact  that  granite  and  granitoid  rocks 
like  the  Laurentian  have  pushed  up  ' 
later,  suggest  a  lower  Huronian  or  Kee-  \ 
watin  age  for  them  ;  but  not  far  off  on 
either  side  of  the  ranges  and  associated 
with  similar  banded  green  schists  are 
undoubted  graywAcke  conglomerates, 
quartzites  and  arkoses  that  can  hardly 
be  other  than  upper  Huronian.  the 
equivalent  of  the  so  called  "typical  Hur- 
onian*'- Yiorth  of  lake  Huron.  So  far 
no  pebbles  of  iron  range  rock  have 
been  found  in  the  conglomerates  to  de- 
termine the  matter  of  age,  and  until 
some  such  decisive  evidence  is  obtained 
the  matter  cannot  be  finallv  settled. 

Similar  but  much  leaner  banded  silica 
and  magnetite  occiirs  as  small  patches 
southeast  of  Ciear  lake  in  Winner 
township,  completely  enclosed  in  grani- 
toid gneisses  always  referred  to  as 
Laurentian;  and  these  have  been  placed 
in  the  lower  Huronian  in  a  former  re- 
port of  the  Bureau  of  Mines    (21). 

The  band  of  Huronian  containing  the 
Hutton  iron  range  is  completely  separ- 

(21)  Bur.    Mines,    1901,  p.   186. 
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ated  from  the  nickel  range  to  the 
south  by  about  eight  miles  of  Lauren- 
tian;  but  toward  the  east  Dr.  Bell's 
map  connects  it  with  the  Huronian  area 
around  lake  Wahnapitae^  where  a  strip 
of    somewhat    jaspery     iron     range     is 


found,  with  graywacke  conglomerate, 
etc.,  of  the  Huronian.  An  examination 
of  this  stretch  of  intervening  rock  may 
some  day  solve  the  problem  presented 
above,  and  help  to  determine  the  age 
of  the  nickel-bearing  eruptive  also. 


Michipicoton  Mining  Division 


Since  the  report  on  the  Michipicoton 
iron  Kcgiou  was  published  ^22)  much 
work  iiub  been  done  at  the  Helen  mine, 
so  that  a  clearer  idea  of  the  relatiou- 
hhips  of  the  ore  body  can  be  formed 
than  at  the  time  the  field  work  was 
done. 

JBoyer  lake,  which  filled  a  curious 
rock  basin  before  mining  operations  be- 
gan and  overllowed  into  Sayers  lake, 
was  pumped  almost  dry  last  summer, 
and  good  opportunities  were  afforded 
lor  studying  the  basin  and  parts  of  the 
ore  body  which  formerly  were  under 
water.  The  basin  is  of  quite  an  extra- 
ordinary kind  as  seen  from  the  bottom. 
1  hough  only  a  quarter  of  a  mile  long 
its  depth  is  133  feet,  and  along  its  north- 
ern shore  below  the  former  water  level, 
the  rock  walls  are  often  vertical  or 
even  overhanging.  On*  the  south  side 
the  slope  is  more  gentle  but  still  reaches 
30  degrees.  This  side  has  been  strongly 
acted  on  by  glacial  ice,  rounding  and 
smoothing  the  rock  surfaces  and  form- 
ing striae  which  run  from  south  to  40 
degrees  east  of  south  near  the  bottom 
of  the  basin  at  its  southwest  end. 

Toward  the  east  end  the  basin  is 
wailed  with  brown,  red  and  yellow 
slopes  of  dried  mud  and  yellow  ochre, 
giving  with  the  open  cut  of  the  mix^ 
beyond  a  lurid  display  of  color. 

The  real  basin  is  still  deeper  toward 
the  east  end  beneath  the  ore  body, 
which  has  been  opened  up  by  diamond 
drill  to  the  depth  of  275  feet,  but 
whether  the  basin  was  ever  actually 
open  to  this  depth  is  uncertain.  H  it 
was,  the  ore  has  been  deposited  since, 
filling  the  eastern  end  of  the  basin  and 
rising  95  feet  above  the  old  water  level: 
but  part  of  the  ore  may  have  been 
formed  by  slow  replacement  of  the  iron 
range  rock  originally  filling  this  part 
of  the  basin. 

Since  the  geology  of  the  region  about 
the  mine  was  mapped,  a  dike  of  diabase 
about  30  feet  wide,  now  greatly  weath- 
ered, has  been  found  by  Professor  Will- 
mott  to  nm  northeast  and  southwest 
across  the  ore  basin  near  the  east  end 
of  Boyer  lake.     Most  of  the  ore  is  to 

(22)  Bur.  Mines,  1902,  pp.  152-186. 


the  southeast  of  the  dike,  which  has 
buttered  groat  destruction  in  the  lake 
basin  and  no  longctr  rises  above  the 
ore,  but  there  is  good  ore  to  the  west 
of  the  dike  also,  showing  that  on  the 
whole  its  effect  has  not  been  great  in 
determining  the  position  of  the  ore 
body,  which  would  probably  have  been 
formed  in  the  basin  if  there  had  been 
no  dike. 

Mud  occupied  the  floor  of  the  basin 
to  the  depth  of  40  to  60  feet  against 
the  ore,  and  a  baud  of  yellow  ochre 
follows  the  dike  across  the  pit.  There 
is  a  large  pocket  of  granular  pyrite  in 
the  lake  bottom  to  the  west  of  the  dike 
beyond  a  mass  of  good  ore,  and  the 
two  materials  are  said  to  meet  sharply 
with  no  gradations.  The  thickness  of 
pyrites  shown  by  drilling  is  123  feet, 
and  it  is  intended  to  mine  the  pyrites 
for  use  at  the  sulphite  pulp  mill.  It  is 
said  that  there  are  about  120,000  tons 
of  pyrites  in  the  deposit. 

There  are  now  good  opportunities  to 
study  the  ore  body  in  the  large  open 
pits  and  the  lake  bottom.  A  second 
level  has  been  opened  up  at  a  depth  of 
168  feet  below  the  old  railway  track, 
which  was  three  feet  above  the  original 
level  of  Boyer  lake;  and  diamond  drill- 
ing below  that  has  disclosed  107  'feet 
of  ore  of  the  same  character.  Including 
the  hill  of  ore  which  rose  nearly  100 
feet  above  Boyer  lake  when  mining  be- 
gan, there  was  a  total  thickness  of  370 
feet  of  ore  in  the  thickest  part,  so  far 
as  known.  The  ore  body  proves  to  be 
40  feet  wider  at  the  second  level  than 
in  the  pit,  this  widening  taking  place* 
in  80  feet  of  sinking,  and  being  due  to 
the  fact  that  the  contact  of  ore  and 
country  rock  on  the  south  side  dips 
somewhat  southerly. 

The  ore  to  be  seen  in  the  open  pit 
does  not  differ  greatly  from  that  pro- 
duced in  earlier  stages  of  mining,  con- 
sisting largely  of  limonite  in  thin,  flat 
solid  layers  with  porous  concretionary 
layers  between.  The  leaner  parts  to- 
ward the  north  of  the  ore  body  include 
breccia-like  fragments  of  yellow  to 
white  granular  silica  having  small  cavi- 
ties lined  with  minute  quartz  crystals, 
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showing  that  silica  was  dissolved  and 
re-deposited  after  the  shattering  of  the 
banded  silica,  which  remains  unchanged 
a  little  way  to  the  north.  In  places 
it  appears  that  the  silica  is  being  re- 
placed by  limonite  which  also  fills  cavi- 
ties in  the  silica. 

Large  parts  of  the  ore  run  above  60 
per  cent,  of  iron,  but  at  the  time  of 
my  visit  mining  operations  were  being 
managed  so  as  to  keep  an  average  of 
59  to  60  x>er  cent,  when  dry,  or  about 
55  per  cent.  wet.  The  amount  mined 
per  day  at  that  time  (July)  was  1,400 
tons,  and  it  was  stated  that  800,000 
or  900,000  tons  had  been  mined  in  all. 
The  mine  seemed  in  a  better  condition 
to  produce  ore  than  when  I  had  been 
familiar  with  it  two  years  before,  and 
no  signs  of  exhaustion  were  visible.  The 
ore  was  being  shipped  mainly  to  Ham- 
ilton and  Cleveland,  and  it  was  said 
that  its  physical  properties  make  it  de- 
sirable for  mixture  with  the  Mesabi 
ores  and  hence  secure  it  a  market  in 
the  United  States  in  spite  of  the  duty. 

A  brief  visit  was  made  to  the  Wawa 


gold  mining  district,  but  as  thei 
will  be  reported  on  by  the  Iniq 
will  be  unnecessary  to  apeak  < 
in  detaiL  At  the  Grace  ndzie  op 
were  progressing  satisfactorily, 
monthly  brick  of  $5,000  waa  ju 
sent  out.  As  the  fuel  for  th 
mine  requires  the  clearing  of  a1 
acres  per  month  of  the  small 
of  the  region  some  other  means 
plying  power  will  ultimately  b 
sary.  Fortunately,  the  splendid 
the  Michipicoton  river,  only  a  U 
away,  will  be  available  for  po 
the  whole  region  if  future  devel 
make  it  necessary.  The  falls  i 
granite  with  some  blebs  of 
like  certain  granites  near  Magpi 
but  narrow  dikes  of  a  dark  i 
penetrate  it,  and  some  masses  o 
zite  or  arkose  are  enclosed  in  i 

In  a  general  way  the  mines  s 
atcd  in  green  schist  or  shearec 
stones  not  far  from  outcrops  of 
or  gneiss;  and  one  mine,  the  Mi 
was  simply  quarrying  a  hillside  < 
ish  gneissoid  rock  as  ore. 


The  Iron  Belt  West  of  Hutton 

By  M.  T.  Colbert 


The  time  at  the  disposal  of  Dr.  Cole- 
man being  limited,  he  was  unable  to 
cover  much  of  the  ground  along  the 
iron-bearing  belt  west  of  Hutton  town- 
ship, and  it  fell  to  my  lot  to  make  an 
examination  of  as  much  territory  as 
possible  after  his  departure. 

I   left   Sudbury,  with   one   man     and 
a  few  weeks'  provisions,  on  10th  August 
1003  and  took  to  the  canoe  on  Geneva 
lake,   proceeding   thence   to    Bannernian 
lake  and  along  the  Onaping  creek  .  >  ]o\V' 
er       Onaping      lake       on       which      a 
long      paddle      brought      us      to      the 
east    end    of    the    eastern  arm.     From 
this    two    short    portages    and    Four- 
Mile  lako  load  to  the  \Vahnapitae  wat- 
PFR.     This   river   is   here   expanded   into 
a  broad  chaniiol  called   Lonjr  lake,  which 
lies    b('tw(^en    ridfjos      of    jrranite    in    a 
strai.fjht   line   for    many   miles,   forming 
one  of  the  most  picturesque  landscapes 
in  tho  rep^ion.     Leaving  Long  lake,  two 
short    porta iros    and    a    pond    intervene 
before  Little  Wahnapitao  lake  is  reach- 
ed, this  lake  beini;  tlie  head  waters   of   the 
river    Wahnapitae.    which    after   makincr 
a   h\^  loop  to  the  north  turns  sonth   to 
lake  Wahnapitae.    Within  this  loop  the 
Vermilion   river   and    some  of   its  tribu- 
taries   take    their    ri'^e,    showinjr    a    pe- 
culiarity of  contour  on  the  meat  Lau- 


rentian   plateau.     Again,   two   j 
and   a   pond    lead    from    Little 
pitae    lake    to    Roam     lake    wh 
pitched  camp  and  commenced  ope 

Geneva  and  Roam  Lak 

The  route  from  Geneva  lake  t 
lake  passes  through  country  w 
characterized  by  alternating  hill 
and  gravel  plains,  the  former  pr 
ating.  No  great  elevations  occ 
hills  being  mostly  email  and  ne 
eeeding  a  few  hundred  feet.  I 
has  mapped  an  area  of  the  Hi 
aeries  in  the  vicinity  of  Genei 
consisting?  of  conglomerates,  qua 
slates  and  limestones.  An  inter 
of  granite  occurs  on  the  Onapin 
between  this  area  and  anothc 
of  the  same  series  on  the  Lowei 
inir  lake.  At  the  narrows  of  th 
a  short  distance  south  of  the  ( 
of  Spei<;ht*s  line  a  good  outcrop 
pflomeratc  occurs,  showin<r  peb 
irranite,  greenstone,  quartzite  a 
per.  the  last  named  being  scare 
tacts  with  the  granite  are  presei 
tlie  dam  at  the  head  of  the  C 
river  and  the  granite  appears 
later  in  age.  The  conglomerate 
distinctly  banded,  showing  the  str 
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Uon  planes,  and  alternating  with  finer 

grained  grits  which  show  cross-bedding 

plainly.     Above     Speight's  line  granitt 

again    appears     and     continues     along 

the   route   till  Koam   lake   is   reached. 

Dikes  of  greenstone  are  frequent,  also 

aitered  diabase  and  diabase  porphyritos 

irhich  have   a  mottled  appearance  due 

.  to  aggregates  of  the  feldspar.    In  many 

places    the    granite    passes    into   gneiss 

ivith   sheared   bands    of    schist   running 

iz-x~egularly   in   curves  and  patclie.s,   fol- 

io'^k^ing  no  definite  direction. 

Hoam    lake   lies     in   the    unsui'veyed 
l>Xc3lk  or   timber   berth  between   Proud- 
focst's    base    line      on      the    north    and 
Sx><€ight's   base   line   on   the   south,   and 
1>^^een   the  six-mile  and   the     twelve- 
ile  posts  of  each.     These  posts  num- 
sx  from    the   corners,     northwest   and 
►lithwest,  of  the  township  of  Creelman 
'hich  is  north    of    Button     township. 
K.oam  lake  is  a  little  over  six  miles  in 
length   running   north    and    south,    and 
navhig   many   bays     and   arms.      It    is 
ci'ogsed  by  Proudfoot's  base  line,     and 
extends  north  of  it  a  mile  or  so.  Gran- 
ite outcrops  on  this  jiorth  extension  of 
^^  lake,  but  near  the  base  line  green 
hornblende    schists  appear   of   consider- 
able   width,  followed   on   the   south  by 
'^PPer    Huronian      sediments,    including 
*cai8toze  quartzite,  conglomerates     and 
f*tes.     Further  east  limestones  appear 
^  the  series   and   more   silicious  rocks 
•PProaching  quartzite.     The   schistosity 
^*  the  quartzite  is  due  to  scales  of  mus- 
«onte  arranged  along  definite  planes,  and 
*»«^iderable    chlorite    is   found    in    thin 
^tions.     The     conglomerates   have     a 
^k      siUcious      matrix,      and      show 
P^bles    of    granite,     greenstone      and 
dfi?*^*'^'  and  small  jasper    grains  are 
selectable  under  the  microscope.     This 
'^ttj^lomerate  is  found  on  Speight's  line 
•**t  of  Morton  lake,  and   there  has  a 
kT*®  northwest  and  southeast.      Inter- 
winded  with  it  are  reddish  quartzltes 
^d  silicious  slates  with  jrood  cleavnjjo. 
Afle  pebbles  are  almost  absent  in  manv 
places,     apparently    grading    into      the 
^nartzitic  phases,    the    whole   series    he- 
mg  conformable.  This  series  of  rocks  has 
»  schistose   or  slaty  structure   and   iiio 
conglomerates  greatly  resemb'e  the  slate 
coDglomerates   of    the    north    shore    of 
lake   Huron  and  are  in  all   probability 
the  same.     Going  east  and  west,  on  the 
base  line  from  the  northwest  corner  of 
Hutton,    the    outcrop  is  over  two  inil»^s 
in   length    and    the   noted    strikes    vary 
from  200  degrees  to  310  defrrees.  ai)]»;ir- 
ently  dipping  northeast.    They  seem  to 
be    more    highly    altered    by    metamor- 
phism   on    Koam    lake     and     westward 
where  near  the  granite,which  is  of  later 
origin.   The  eruption  of  the  latter  seems 
to  have  been  accompanied  by  great  dy- 


namic activity,  and  faulting  and  folding 
has  taken  place  on  an  immense  soale, 
rendering  detailed  mapping  of  rocka 
very  tedious  and  difficult. 

The  green  hornblende  schists  which 
are  so  intimately  associated  with  the 
iron  deposits  appear  at  both  ends  of 
Beam  lake.  A  band  xxrossing  the  north 
part  of  the  lake  runs  southeastward 
to  Morin  lake  and  was  not  followed 
far  to  the  west.  The  only  iron  so  far 
discovered  in  this  band  is  that  on  the 
Savage  property  on  Morin  lake.  An- 
other band  crossing  the  southern  part 
of  the  lake  is  narrow  with  few  out- 
crops, but  magnetic  attractions  deter- 
mine the  longest  band  of  iron  in  the 
region  stretching  across  the  timber 
berth. 

Crossing  Speight's  line  about  a  quar- 
ter of  a  mile  east  of  the  eight-mile  post, 
another  band  of  schist  runs  southwest 
mto  the  unsurveyed  berth  south  of  the 
base  line.  This  was  followed  for  a  few 
miles,  but  no  signs  of  magnetic  deposits 
could  be  found  with  the  exception  of 
an  olivine  diabase  dike  giving  slight  at- 
tractions. If  this  band  is  continuous 
or  connected  with  that  one  crossing 
Roam  lake,  the  connection  is  covered 
with  gravel  deposits  and  does  not  out- 
crop. Towards  the  edges  of  these  schist 
bands  the  granites  are  found  apophysing 
into  them  in  irregular  stringers  and 
dikes.  Passing  onward  banded  gneiss 
is  found,  the  hornblende  schist  being 
sheared  out  into  bands;  and  finally 
massive  granite  ia  reached,  showing;  "o 
basic  inclusions  whatever.  The  granite 
extends  south  to  the  nickel  ranges  with 
bands  of  schist  and  small  scraps  of  iron 
range,  samples  of  ore  having  been 
brought  in  by  prospectors  from  various 
parts  of  the  intervening  country  as  far 
south  as  Foy  township. 

McCrindIc  Lake 

Kunning  from  the  northwest  bay  of 
AlcCrindle  lake  almost  dile  west  across 
Koam  lake  and  two  miles  north  of 
Speight's  base  line  there  is  a  band  of 
iron  range.  It  outcrops  only  in  a  few 
places,  where  it  is  very  silicious  and 
lean,  but  the  parts  of  the  band  giving 
the  strongest  magnetic  attractions  arc 
covered  with  gravel.  The  irf»n  is  tiaiik- 
ed  by  jjreen  schist  which  in  turn  is 
flanked  by  ^^ranite.  the  total  width  of 
schist  and  iron  on  the  outcrops  being 
very  narrow,  oi^y  a  few  hundred  yarfls. 
The  drift-covered  areas  give  strong 
niajmetic  attractions  in  places  throe 
hundred  vards  in  width,  and  sucli  Inc.il 
attractions  of  the  needle  give  the  only 
conception  of  what  may  be  beneath. 

Crossing  Roam  lake  the  needle  dips  in 
Mie   canoe   and   after   a  short  interrup- 
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lion  near  the  west  shore  of  the  lake, 
where  a  band  or  dike  of  greenstone 
eruptive  intervenes,  the  attraction  is 
again  found  on.  the  west  shore.  Pass- 
ing towards  Sandfly  lake  the  iron 
range  bends  about  ten  or  fifteen  de- 
grees to  the  south.  As  my  provisions 
were  limited  I  was  unable  to  follow  the 
band  further  in  this  direction,  but  iron 
properties  have  been  taken  up  farther 
west  as  far  as  the  longitude  of  the 
lower  arm  of  the  Onaping,  north  of 
Speight's  nineteen-mile  post. 

CJoming  home  along  this  route  J  noted 
the  presence  of  green  schists  on  the 
small  lake,  half  a  mile  north  of  the 
base  line,  which  drains  into  the  Onap- 
ing river  and  is  known  on  the  map  as 
the  lower  arm  of  the  same. 

Morin  Lake 

There  are  two  small  outcrops  of  iron 
near  Morin  lake  which  lies  near  the 
west  boundary  of  the  berth  west  of 
(Jreolmivn  township.  One  of  these  on 
the  shores  of  the  lake  on  WR  121  runs 
lor  about  a  quarter  of  a  mile,  and  at 
its  widest  outcrop  is  sixty  paces  in 
width.  Much  silica  is  present,  alternat- 
ing as  usual  with  bands  of  magnetite, 
and  the  whole  looking  rather  lean.  The 
trend  of  the  iron  range  is  about  twelve 
degrees  north  of  west,  the  dip  being 
almost  vertical.  Tlic  attractions  cease 
to  be  strong  within  a  short  distance 
of  Morin  lake,  being  found  first  about 
one  hundred  yards  inland  and  continu- 
ing till  Lost  End  lake  is  reached,  a 
small  pond  on  the  southwest  of  the  lot. 
'J 'he  iron  ore  outcrops  for  the  greater 
part  of  its  length,  but  presents  no  ele- 
vation above  the  surrounding  green 
schists.  Large  masses  of  greenstone 
eruptives  are  found  in  the  vicinity,  and 
between  this  property  and  mining  loca^ 
tion  WK  106,  where  another  outcrop 
of  iron  is  found,  greenstone  with  somo 
green  schist  occurs.  The  oufciTop  on  W 
K  108  shows  a  short- mass  of  banded 
iron  ore  and  silica  lying  very  tint  and 
dipping  to  the  northwest.  The  total 
thickness  is  from  twelve  to  fifteen  feet, 
but  lying  flat,  as  it  does,  it  makea  a 
better  showing.  On  the  line  between 
this  property  and  WD  359,  adjoining 
to  the  we.st.  the  outcrop  occurs  590 
paces  south  from  the  northeast  corner 
post  of  the  latter  property.  It  runs 
over  the  line  only  a  short  distance  to 
the  west,  and  from  this  point  on  the 
line  it  takes  a  direction  northeast  for 
400  paces  along  a  trail  leading  to  the 
(southeast  bay  of  Morin  lake.  This 
showing  is  the  least  favorable  of  any 
examined  as  far  as  grade  of  matoriiil 
and  area  of  outcrop  are  concerned. 


A  trip  was  made  into  Hutton 
2   in    the   fourth   concession.     £i 
east  and  west  nearly  across  the  1 
tends  a  band  of  iron  range  with 
good  outcrops.     This  lies  a  shoi 
tance  north  of  Yerkes  Uke  and 
southern  half  of  the  lot.    The  ire 
banded  as  usual  with  silica,  mu 
sembles  the  bands  on  lot  9  in  the 
and  lot  11  in  the  fifth  concession 
flame  township,  and  with  the  exc 
of  the  Moose  mountain    outcrops 
pares   favorably   with   anything 
region.     Green  schists    are    asso 
and  granite  is  found  a  short   d 
south  and  to  the  west. 


Iron  Rangfes  in  Rathbof 

Uuring  the  latter  part  of  Septe 
had  occasion  to  visit  lake  Wahn 
and  went  in  to  see  an  outcrop  < 
ore  discovered  by  Henry  Ranger 
boundary  of  the  Indian  reserve,  f 
24  in  the  sixth  concession  of  R 
township.  It  occurs  up  the  boi 
from  the  lake  about  half  a  n 
more,  rising  in  a  hill  from  the 
to  the  south  and  about  300  yard 
J'nst  creek.  This  outcrop  is  ver; 
and  lean,  but  presents  some  dififi 
in  association  from  the  iron 
in  Hutton  and  westward.  Th 
t^'rial  itself  is  identical,  being 
magnetite  and  silica  in  thin  laye 
her**  the  green  hornblende  schis 
lacking,  and  in  their  place  oocur  c 
schists.  On  one  side  of  the  iron 
occurs  an  eruptive  much  altere( 
phenocrysts  of  plagioclase  are  s 
tectable  under  the  microscope, 
matrix  is  very  fine-grained,  s 
minute  lath-shaped  feldspars  wh: 
probably  original  or  may  be  due  t 
agencies  causing  a  rc-arrangem 
the  matrix.  Mosaics  of  well-crys 
quartz  occur  in  irregularly 
masses  suggesting  amygdules. 
secondary  calcite  is  present,  es] 
in  small  veinletp  and  associated 
chlorite.  This  was  probably  or: 
an  andesite,  and  presents  an  unus 
currence  among  the  rocks  of  t 
irict.  A  hard,  pinkish  or  fl 
quartzite  occurs  near  the  iron  rs 
the  north,  outcropping  on  lake  ^ 
pitae.  A  gravel  plain  lies  on 
serve  to  the  south  covering  tl 
tact  with  the  granite  or  Laurei 

Other  outcrops  of  iron  ranf* 
been  found  between  lake  Wah 
and  Hutton  township,  near  the 
of  the  Huronian  and  the  granit* 
weather  and  lack  of  time  prevei 
examination   of   them. 
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The  Ircxjuois  Beach  in  Ontario 


By  A«  P*  G>leman 
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ave  action  in  the  cutting  of  cliffs, 
filing  up  of  beach  sands  and  gravels, 
the  formation  of  gravel     spits  or 
^^  across  the  mouth     of  bays   is  so 
3y  recognized  that     old  shore  lines, 
n  so  well  marked  as  those  of     the 
^uois  Beach,  are  certain  to  attract 
niion.    It  is  not  surprising  then  to 
that  the  wide-spread  terraces  and 
<hes  of  ancient  lake  Iroquois     have 
^  noticed  by  farmers  and  land  sur- 
ors  as    well  as  geologists  for  many 
IB,     In     Canada     Thomas     Roy,  an 
ly    land  surveyor,  was   the   tirst   to 
1  attention  to  this  splendid    beach  in 
paper  on  the  "Ancient    State  of  the 
rth  American     Continent,''  read     by 
Charles  Lyell  before  the  Geological 
^i^Kiiety    of   London   in    1837    (1).   Roy 
^scribes  in  this  paper  a  series  of  **ter- 
J^^^ces  or   level  ridges"  to   the  north  of 
-^"oronto,  the  tirst  at  108  feet  above  lake 
Ontario,  the  second     at  208     feet,  and 
higher  ones  at  various  levels  up  to  762 
t^et  above  the  lake  or  1,008  above  the 
^ea.     It  is  not  quite  certain   which  of 
his   beaches  was  the  Iroquois,   but  the 
one  placed  at  208  feet,  described  as  two 
and  a  half  miles  north  of  the  lake,  prob- 
ably represents  it,  though    his  measure- 
ment is  30  feet  above  the  real  level. 

Lyell  was  so  much  interested  in  Roy's 
paper  that  he  visited  Toronto  in  1812 
and  rode  north  with  him  to  examine  the 
supposed  beaches;  and  he  reports  hav- 
ing seen  in  all  eleven  apparent  beaches, 
the  highest  680  feet  above  Ontario;  but 
he  was  not  certain  that  all  were  due  to 
wave  action,  though  he  says  that  "with 
the  exception  of  the  parallel  roads  or 
shelves  in  Glen  Roy  and  some  neighbor- 
ing glens  of  the  western  highlands  of 
iScotland,  I  never  saw  so  remarkable  an 
example  of  banks,  terraces  and  accu- 
mulations of  stratified  gravel,  sand  and 
clay  maintaining  over  wide  areas  so 
perfect  a  horizontaUty  as  in  the  district 

(1)  Pioo.  0«oL  Soc   London,  Vol.   II., 
No.  61,  pp.  587-8. 
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north  of  Toronto."  (2)  It  should  be 
mentioned  here  that  later  geologists 
have  not  been  able  to  find  the  numer- 
ous terraces  described  by  Roy  and  Lyell, 
the  only  well  marked  one  being  the 
Iroquois  beach. 

Theories  of  Orisfin 

Both  Roy  and  Ly^ll  had  theories  to 
account  for  the  supposed  beaches,  Roy 
supposing  a  huge  lake  dammed  to  the 
east  and  south  by  ranges  of  mountains, 
slowly  cut  away  by  the  water  till  the 
present  level  was  reached;  while  Lyell 
prefers  to  think  that  the  beaches  were 
formed  by  the  sea  when  the  land  stood 
lower  than  now. 

In  1843  Hall  recognized  the  beach  m 
JNew  York  state^  described  the  gravel 
ridges  used  as  roads,  and  mentioned 
wood  and  shells  as  occurring  in  the 
beach  gravels.  In  1859  A.  C.  Ramsay 
referred  briefly  to  the  Iroquois  terrace 
north  of  Toronto  (3) ;  and  in  the  fol- 
lowing year  Charles  Robb,  a  civil  en- 
gineer of  Hamilton,  described  a  series 
of  ridges  of  sand  and  gravel,  seven  in 
number,  to  be  seen  as  one  goes  inland 
from  lake  Ontario,  referring  specially  to 
the  old  Burlington  beach,  which  he 
says  rises  110  feet  above  the  lake  (4). 
In  1861  Prof.  E.  J.  Chapman  of  Toronto 
University  speaks  of  a  great  fresh- water 
lake  as  having  formed  this  and  other 
beaches  as  it  gradually  fell  (5).  and  in 
the  same  year  Sir  Sandford  Fleming 
jrives  an  excellent  account  of  the 
beach  north  of  Toronto,  illustrating  his 
work  with  the  map   (6). 

Hitherto   all   the  writers  had   looked 
on   the  beaches   as  either  formed  in  a 

(2)  Lyell,    Travels    In    North    America, 
Vol.    II..   pp.    103-6.  ^^ 

(3)  Quar.   Jour.  Geol.  Soc,  1859.  p.  203; 
and  Can.  Nat.   Oeol.,  Vol.  IV.,  d.  828. 

(4)  Can.    Jour.,    New     Series,    Vol.    V., 
iRflO.    D.    509. 

(5)  Ibid.  Vol.  VI.,  1861,  p.  228. 

(6)  Ibid.    pp.    247-253. 
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great  lake  enclosed  by  rock  or  drift 
materials  toward  the  east,  the  outlet 
being  afterwards  cut  away,  or  else  as 
formed  by  the  sea  when  the  land  stood 
lower;  but  in  1862  Newberry  suggests 
the  idea  of  an  *'ice*wall  of  the  retreat- 
ing glacier  as  forming  the  northern 
shore  of  the  fresh  water  inland  sea/' 
(7)  thus  introducing  a  new  element  into 
the  discussion. 

in  1863  the  simimary  of  the  Super- 
ticiai  Geology  of  Canada  contains  a 
description  of  the  Burlington  heights 
with  Dones  of  mammoth,  wapiti  and 
beaver  found  in  the  gravel  during  the 
excavation  of  the  Desjardines  canal  (8), 
but  there  is  no  discussion  of  the  origin 
of  the  beach. 

in  1882  Dr.  J.  W.  Spencer  described 
iiuriington  heights  and  the  plain  rising 
70  or  80  feet  above  Ontario  in  its  rear, 
(0)  and  suggested  that  floating  bay  ice 
had  much  to  do  with  the  construction  of 
the  great  gravel  bar,  but  apparently 
had  not  followed  the  beach  far  enough 
to  observe  its  northeaat  tilt.  In  1880 
he  published  "The  Iroquois  Beach;  A 
Chapter  in  the  Creological  History  of 
Lake  Ontario"  (10),  introducing  the 
name  Iroquois,  describing  the  beach, 
and  discussing  its  origin.  He  gives  a 
sxiiall  sketch  map  x>f  its  outlines,  draw- 
ing on  G.  K.  Gilbert  for  the  part  south 
of  lake  Ontario,  and  presents  diagrams 
illustrating  the  unequal  tilting  of  the 
old  water  plain. 

in  1890  Dr.  Gilbert  refers  to  the 
beach,  giving  a  rough  map  to  indicate 
its  extent  (11).  Since  then  Spencer 
has  more  than  once  published  brief  ac- 
counts of  the  beach,  his  volume  on 
''The  Duration  of  Niagara  Falls  and 
the  History  of  the  Great  Lakes"  sum- 
ming up  his  views  on  the  whole  sub- 
ject  (12).  Gilbert  and  Spencer  were  the 

(7)  Prof.  Falrchlld's  Pres.  Address, 
Geol.  Sec.  of  Am.  Assoc,  Vol.  XLVII., 
1898.  p.  33 

(8)  Geol.    Can.,   18S3,   p.   014. 

(9)  Am.  Jour,  Sc,  Vol.  XXIV.,  pp.  410 
and  415. 

(10)  Roy.  Soc.  Can.,  Trans.,  1889,  pp. 
121-134. 

(11)  History  of  Niagara  River,  Com. 
Niag.  Reservation,  6t)h  An.  Rep.;  and 
Smithsonian    Rep.    for  1890   (pub.    1801). 

(12)  Pp.   44-.'37. 


first  to  give  a  clear  idea  of  the  extent 
and  character  of  the  old  shore,  and  its 
differential  uplift  toward  the  northeast;  ' 
but  they  differed  as  to  its  cause.  Dr. 
Gilbert  accounting  for  it  by  an  ice- 
dammed  body  of  fresh  water  with,  an 
outlet  •  through  the  Mohawk  valley  into 
the  Hudson;  while  Dr.  Spencer  be- 
lieved that  it  was  formed  at  sea  level 
by  an  extension  of  the  gulf  of  St.  Law- 
rence. 

in  1899  the  present  writer  mapped 
and  described  the  portion  of  the  beach 
crossing  the  county  ol  York,  giving  an 
account  of  fresh  water  and  other  fossils 
found  near  Toronto  and  Hamilton  in 
Iroquois  gravels,  and  supporting  the 
glacial  lake  theorv   (13). 

Professor  Fairchlld  in  his  report  on 
the  Pleistocene  Geology  of  Western 
New  York  (14)  gives  the  first  large 
scale  map  of  a  considerable  part  of  ths 
Iroquois  shore,  reproducing,  however^ 
Dr.  Spencer's  rough  sketch  map  of  the 
shore  to  the  north  and  east.  Prof. 
Fairchild  accepts  the  glacial  lake  theory 
and  speculates  on  the  tilting  of  the 
beach  during  Iroquois  times,  concluding 
that  most  of  the  warping  is  of  post-Iro- 
quois  age. 

My  own  work  of  mapjnng  the  beach 
in  the  Province  of  Ontario  began  in 
1898  with  the  seetion  near  Toronto  and 
was  extended  from  time  to  time  in 
each  direction.  The  work  was  practi-  . 
caLly  complete  two  years  ago,  but  was 
not  published,  as  it  seemed  desirable  to 
trace  the  northeastern  shwre  as  far  as 
possible.  After  several  visits  to  the 
region  between  Campbellford  and  Have- 
lock  on  the  north  side  of  Trent  river, 
and  also  to  the  hills  north  of  Madoc, 
which  rise  high  enough  to  receive  the 
beach,  the  conclusion  was  reached  that 
it  could  not  be  traced  farther^  either 
because  it  had  not  been  formed  in  that 
region  or  because  the  Laurentian  hills 
with  little  drift  upon  them  were  not 
suited  to  record  the  event. 

(1.1)  I^ke  I^oquois  and  Its  Predecea* 
sors  at  Toronto;  Bui.  GJeol.  Soc.  Am., 
Vol.  10,  pp.  165-176;  also  The  Iroquois 
Beach,  Trans.  Can.  Inst.,  1898^,  pp.  29- 
44. 

(14)  20th  An.  Rep.  New  York  SUte 
Geologist,    1900,    p.    r.    105,   etc. 
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Detailed  Account  of  Iroquois  Beach 


Beginning  at  Niagara  the  beach  may 
"be  traced  with  acaroely  an  interruption, 
except  where  river  vftUe^s  have  cut  be- 
low its  level  and  destroy^sd  the  terraces 
and  gravel  bars,  westward  to  Hamilton, 
then  northeast  at  varying  distances 
from  Lake  Ontario  to  a  point  three 
miles  northwest  of  Trenton;  where  it 
bends  to  the  west  once  more  forming 
a  large  bay  with  numerous  islands.  In 
this  part  the  continuous  shore  line  can- 
not be  followed.  The  moat  easterly 
point  is  a  small  island  near.  West  Hun- 
tingdon on  the  Madoc  railway;  and  the 
most  northerly  point  is  just  north  of 
the  Trent  river  near  Trent  bridge. 
Though  long  stretches  of  the  beach  are 
oooupied  by  various  main  roads  easily 
followed  by  driving,  dt  was  found  that 
much  of  the  shore,  especially  toward 
the  northeast  end,  could  only  be  worked 
out  on  foot,  owing  to  lack  of  roads 
and  the  wooded  character  of  the  coun- 
try. For  mapping  purposes  the  old 
eounty  maps  were  used,  and  were  found 
on  the  whole  quite  satisfactory,  though 
new  roads  and  also  railroads  have  fre- 
quently been  made  since  the  maps  were 
published.  The  most  inaccurate  of  these 
maps  is  imfortunately  that  of  the  coun- 
ty of  Peterborough,  where  the  final 
search  for  the  northward  extension  of 
the  beach  was  made. 

The  lack  of  a  contoured  map  showing 
the  elevations  has  been  greatly  felt, 
since  at  many  points  distant  from  rail- 
ways or  canals  or  from  lake  Ontario, 
the  fixing  of  elevations  can  only  be  done 
by  the  aneroid,  an  unsafe  method  where 
there  are  not  constant  check  readings. 

The  elevations  of  railway  stations, 
sections  of  the  Trent  canal,  etc..  given 
in  White's  "Altitudes  in  Canada,"  have 
been  used  as  fixed  points,  and  from  them 
hand  level  determinations  have  been 
made  of  numerous  terraces  and  bars  of 
the  old  shore.  Where  the  distance  is 
not  too  great  and  the  slopes  are  suit- 
able, work  with  the  hand  level  is  fairly 
accurate,  certainly  much  more  accurate 
than  the  average  barometric  determina- 
tions. 

In  the  mapping,  special  attention  was 
given  to  the  main  beach,  but  in  most 
eases  bays  cut  off  mor^  or  less  front 
the  open  lake  by  bars  have  been  rough- 
ly mapped  also.  Usually  the  shores  of 
bays  are  much  less  strongly  marked 
tuan  the  main  shore,  owing  to  their  por- 
tected  position,  which  mit^ted  wave 
action. 

The  criteria  for  defennining  the  beach, 
such  as  shore  eUfb  ant  In  hUli  of  boul- 
der day,  beadiee  d  land  and  gravel,  or 


bars  and  spits  of  the  same  materials,  are 
easily  recognized;  and  often  boulder- 
strewn  fields  a  little  below  these  levele 
give  additional  j*vidence  of  wave  action. 
The  characters  of  old  beaches  arc  ad- 
mirably given  by  Dr.  Gilbert  (15)  in 
U.  JS.  Geological  Survey  Reports,  and 
are  well  described  also  by  Dr.  Spencer 
(16)  in  his  work  on  Niagara  FaiU  ftod 
and  the  Great  lakes. 

The  gorge  of  the  Niagara  below  the 
escarpment  has  been  cut  largely  since 
the  Iroquois  stage  of  water,  and  gives 
at  Lewi  St  on  a  tine  exposure  of  the  old 
gravel  bar  formed  at  its  former  mouth. 
The  lower  part  of  the  river  bank  on 
both  &idc8  is  formed  of  red  Medina 
shale,  covered  on  the  American  side  by 
drift  materials,  especially  thick  croM- 
bedded  gravels.  b^rom  the  level  of  the 
river  to  the  terrace  on  which  the  lower 
part  of  Lewiston  stands  is  about  57  feet, 
giving  approximately  the  thickness  of 
the  solid  rock;  and  above  this,  though 
a  little  inland,  rise  the  coarse  stratified 
gravels,  often  with  a  very  steep  dip  to 
the  south,  to  a  height  of  122  feet  above 
the  river,  or  124  feet  above  Ontario, 
according  to  my  hand  level  determina- 
tion. The  U.  S.  contoured  map  makee 
the  level  between  360  and  380  feet  above, 
the  sea,  or  114  to  134  feet  above  On- 
tario. 

On  the  Queenston  side  the  gravel  bar 
is  not  in  evidence,  but  the  water  line 
is  clearly  marked  as  a  cut  terrace  at 
the  foot  of  the  escarpment  just  to  the 
south  of  the  main  road  leading  to  St. 
Davids.  After  a  mile  or  two  the  rock 
cliff  of  the  Niagara  escarpment  with- 
draws some  miles  to  the  south,  round 
the  bay-like  valley  of  St.  Davids,  and 
the  shore  cliff,  which  is  still  followed 
by  the  road,  rises  but  little  above  the 
Iroquois  level,  while  a  gently  rolling 
plain  runs  southwards  from  its  edge. 

»om  St.  Davids  to  Homer  the  same 
conditions  are  found,  and  all  the  way 
from  Queenston  the  Iroquois  terrace  of 
flat  rich  land  stretches  with  a  very 
gentle  slope  northward  toward  lake  On- 
tario. 

At  Homer  gravel  bars  commence,  the 
shore  cliff  having  sunk  to  the  old  water 
level,  and  a  shallow  bay  to  the  south 
is  cut  off  in  this  way.  The  gravel  ridge 
extends  across  Weiland  canal  to  St. 
Catharines,  furnishing  a  good  founda- 
tion for  St.  Paul  and  other  main  streets 
of  the  city,  but  is  cut  off  abruptly  by 
the  river,  whose  channel  was  evidently 

(l,'))  Topographic  Features  of  Lake 
Shores,  U.  S.  Geol.  Sur.,  6th  An.  Rep , 
1883-4,    pp.    76-123. 

(16)  Duration  of  Nlacsjrai  "E^>2La,  %\.^. 
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pushed  to  the  westward  by  the  jiprowtb 
of  the  bar. 

The  bar  rises  about  21  feet  above  the 
Grand  Trunk  station  or  122  feet  above 
Ontario.  Beyond  this  the  usual  low 
shore  cliif  of  clay  extendfl  once  more  to 
the  westward  and  is  followed  by  the 
main  road  for  about  three  miles;  but 
here  the  road  descends  and  henceforth 
keeps  to  the  foot  of  the  cliff.  At  Fif- 
teen-mile creek  a  ravine  has  been  cut 
displaying  beach  gravels  resting  on  un- 
stratified  clay;  and  a  little  to  the 
east  the  low  shore  cliif  is  broken  by 
Jordan  river.  Here  the  Niagara  es- 
carpment approaches  the  shore  again 
for   a  mile  -or  two. 

From  Jordan  to  Beamsvilie  there  is 
little  change,  except  that  the  clay  cliffs 
grow  higher,  the  escarpment  once  more 
receding  for  a  mile  or  two,  and  the 
soft  Medina  shale  often  forms  part  of 
the  Rliore.  usually  however  with  almost 
stoneless  till  overlying  it.  West  of 
Grimsby  the  bare  or  thickly  wooded 
Miagara  escarpment  rises  immediately 
above  the  Iroquois  plain,  and  continues 
in  this  position  to  a  point  a  mile  or 
two  from  Stony  creek,  where  there  is 
a  bay-like  recession.  West  of  Stony 
creek  a  valley  interrupts  the  old  shore 
for  about  a  mile,  and  beyond  it  a  grav- 
el bar  extends  to  the  foot  of  the  Mia- 
gara escarpment,  at  a  bold  promontory 
facing  northeast;  while  from  this  to 
Hamilton  the  foot  of  the  clitf  forms  the 
shore  line. 

•  Except  for  the  approach  or  recession 
of  the  Niagara  escarpment  and  an  oc- 
casional gravel  spit  or  bar  near  a 
stream  crossing  there  is  great  uniform- 
ity in  the  shore  line,  which  begins  on  the, 
Niagara  seven  miles  from  lake  Ontario 
and  gradually  comes  nearer  to  the  pre- 
sent shore,  until  near  Grimsby  the  two 
are  only  a  niilo  apart.  •  Everywhere 
the  gently  sloping  plain  of  fertile  clay 
soil  covcrod  with  orchards  and  vine- 
yards extents  almost  unbroken  to  the 
northward,  while  somewhat  hilly  land 
of  clay  or  rod  shale  stretches  to  the 
south  unless  for  a  space  the  rock  cliff 
of  the  Niajrara  formation  forms  the 
shore.  This  lakeward  sloping  plain  is 
perhaps  the  most  favored  region  in 
Canada  as  to  climate,  soil  and  beauty 
of  scenery,  and  is  mainly  given  up  to 
fruit   farming. 

The  Beach  near  Hamilton 

One  of  the  most  interesting  points  on 
the  whole  Iroquois  shore  is  found  in 
Hamilton  and  its  vicinity  where  the 
sharp  turn  to  the  northeast  takes  place, 
and  several  writers  have  mentioned  or 
described  the  arrangement  of  gravel  bars 


and  bays  in  the  modern  and  a: 
lakes.  Dr.  Spencer  having  8p< 
studied  it   (17). 

A  long  bar  cuts  off  the  present 
ilton  bay  from  lake  Ontario,  enc 
a  triangular  body  of  water  five  milei 
and  quite  deep.  At  the  west  e: 
the  bay  a  cliff  of  stratified  sand 
gravel  rises  116  feet,  called  Burii 
heights.  After  a  width  on  top  oi 
a  few  hundred  feet  where  narrow< 
sinks  as  suddenly  toward  the  we 
a  marsh  at  the  same  level  as  lak 
tario.  This  curious  embankment 
cut  through  many  years  ago  to 
an  outlet  for  the  Desjardins  canal 
ning  westward  to  Dundas.  but  for 
the  drainage  of  the  Dundaa  ^ 
escaped  by  a  channel  round  the 
end  of  the  gravel  bar.  From  this 
row  ridge  the  bar  runs  soutl 
through  the  cemetery  and  Dui 
park  and  the  upper  portion  of  the 
of  Hamilton  to  the  foot  of  the  **r 
tain"  south  of  James  street,  form 
gentle  curve  with  its  hollow  towar 
east. 

During  the  excavation  of  the  cai 
was  found  that  blue  clay  underlie 
stratified  sand  and  gravel  whicl 
piled  up  to  form  the  heights;  bi 
present  the  lower  part  of  the  rid 
covered  with  talus,  then  stratified 
appears  up  to  57  feet,  followed  bj 
and  coarse  gravels,  often  croas-b( 
and  mostly  cemented  to  congloniers 
South  of  the  marsh  and  west  o 
gravel  bar  the  land  rises  to  a  flat 
race  78  feet  above  thf  bay,  and  sec 
displayed  by  brickyards  and  sand 
sometimes  both  on  the  same  prop 
show  gravel,  sand  and  clay. 

For  instance,  at  Crawford's  sant 
the   succession   is  : 

Above 
Feet. 
Clay  making  red  brick. .     8 

Oravel    30 

White  sand 5  « 

Hard  pan   4 

White  sand,  with   mam- 
moth tusks  and  bones 
Level   of  bav    

East  of  the  bar  and  descending 
ward  Hamilton  bay  one  finds  aom< 
men  ted  gravel,  but  more  sand  and  < 
oially   brown    silt. 

^  Kvcavations  made  for  the  Hr 
street  tunnel  in  Hamilton  cut  thn 
the  gravel  bar,  and  the  section  showc 
that  point  30  feet  of  coarse  strat 
gravel,  often  cross-bedded  and  s» 
times  containing  boulders  two  fee 
diameter,  followed  by  two  feet  of  bi 

HT)  Sponsor,  Am.  Jour.  Sc.Vol.  X5 
1W<2,  p.   41.'>:  also  Trans.  Roy.   Soc.   ( 
issn.   pp.   120.   etc.;  Geol.   Sur.   Can., 
p.   014. 
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unstratified  clay  and  eight  feet  of  blue 
till  enclosing  a  few  stones.  The  brown 
clay  is  an  old  soil  and  contains  quanti- 
ties of  partly  decayed  wood  as  well  as 
mammoth  remains  (18).  Bones'  of  mam- 
moth, wapiti  and  beaver  were  found  in 
the  Desjardins  canal  cutting  about  70 
fe&t  above  the  lake,  and  since  then 
many  tusks  and  fragments  of  bones  of 
mammoth  have  been  found  near  King 
street  west  in  sand  pits  at  levels  from 
33  to  42  feet  above  the  lake.  Colonel 
Grant  reports  also  '*a  shoulder  blade  of 
a  large  moose  or  deer,"  and  horns  of  a 
bufTalo,  the  latter  from  the  Desjardins 
cut. 

It  is  evident  from  the  old  soil  more 
than  30  feet  below  the  surface  that  dry 
land  existed  to  at  least  that  depth  be- 
fore the  water  rose  sufficiently  to  per- 
mit the  formation  of  the  Burlington 
gravel  bar.  That  the  earliest  water 
level  was  lower  still  is  very  probable 
from  the  finding  of  mammoth  tusks  and 
bones  only  33  feet  above  the  present 
lake,  or  83  feet  below  the  top  of  the 
bar.  They  were  probably  not  washed 
to  the  spot  by  wave  action,  for  long 
slender  tusks,  quite  unworn,  though  now 
fragile  from  loss  of  organic  matter, 
occur  in  the  sand,  no  doubt  deposited 
there  by  the  death  of  the  animal.  The 
flats  and  bars  beside  the  old  Dundas 
bay  were  favorite  haunts  for  these  ele- 
phants, perhaps  to  get  the  breeze  and 
escape  the  flies  in  summer. 

While  the  bay  must  have  been  small 
and  shallow  in  the  earlier  part  of  the 
Iroquois  age  it  must  have  grown  deeper 
and  deeper,  the  dam-like  gravel  bar 
risinjj  to  correspond,  until  at  the  end 
the  bay  was  over  100  feet  deep  and 
extended  west  to  what  is  now  Dundas, 
enclosing  almost  as  large  an  area  as 
the  similarly  shaped  Hamilton  bay.  The 
materials  for  the  bar  were  probably  do- 
rived  from  the  shore  to  the  southwest 
along  the  foot  of  the  Niagara  escarp- 
ment, where  accumulations  of  boulder 
clay  still  exist.  Dr.  Spencer  calls  at- 
tention to  the  fact  that  the  pebbles  of 
the  bar  are  largely  of  Hudson  river 
rock  instead  of  Niagara  limestone  as 
might  have  been  expected,  so  that  they 
must  have  been  ice-borne  from  the 
north  or  east. 


Btsrlmgfton  Heisfhts  to  Toronto 

From  Burlimrton  heights  to  Toimto 
the  Iroquois  shore  presents  much  the 
same  features  as  from  Queonston  to 
Hamilton,  a  broad  flat  cliivey  surface 
sloping  gently  toward  lake  Ontario  with 


(18)  The    Iroquois    Beach.    A.    P.    Cole- 
man, Trans.  Can.   Inst.,  1808,  d.  3(J. 


a  shore  cliff  of  clay  to  the  north  vary- 
ing in  height  but  almost  always  dis- 
tinguishable. From  Burlington  to  Oak- 
ville  the  shore  is  nearly  straight  and 
runs  parallel  to  that  of  Ontario,  but 
about  two  miles  inland.  The  streams 
flowing  to  the  lake  cut  ravines  into 
underlying  Medina  shale,  thus  destroy- 
ing for  a  space  the  beach  and  its  shoro 
clifT,  but  the  interruptions  are  unim- 
portant. A  little  east  of  Waterdown 
station,  however,  a  long  gravel  bar  runs 
southwest  toward  Hamilton  bav,  thus 
partly  overlapping  the  great  Burlington 
bar,  whose  coarse  conglomerates  are  so 
strikingly  displayed  on  the  Grand  Trunk 
railway  to  Hamilton  and  Dundas. 

About  two  miles  after  passing  from 
Halton  county  to  Peel  the  regular  trend 
of  the  beach  is  broken  by  a  deep  bay 
before  it  crosses  the  Credit  river,  imd 
Hudson  river  shale  shows  in  the  cliff 
which  rises  ten  or  twentv  feet  above 
the  Hat  shore.  Here  a  gorge  has  been 
cut  through  20  feet  of  boulder  day  and 
a  somewhat  greater  thickness  of  shale, 
and  above  the  clay  are  ten  feet  of  beach 
materials,  coarse  gravel  now  cemented 
into   a  conglomerate. 

The  low  shore  cliff  rises  not  far  north 
of  the  Grand  Trunk  railway,  and  may 
easily  be  followe<l  when  passing  by 
train  from  Burlington  to  the  Credit 
bay.  Beyond  tlie  Credit  there  is  a  gra- 
vel bar,  and  then  low  shores  and  t^e 
usual  flat  terrace  to  Cookstown,  where 
a  gi'avel  bar  occurs.  From  this  village 
to  Lambton  Mills  the  main  road  be- 
tween Hamilton  and  Toronto,  railed 
Dundas  street,  follows  the  old  shore, 
partly  above  the  low  clifT  of  clay,  part- 
ly on  the  terrace  at  its  foot  and  partly 
on  gravel  bars^  across  the  openings  of 
vallevs. 

At  r.ambton  the  Huniher  river  Mits 
off  the  beach  with  its  wide  and  deep 
vallev  and  a  bav  extends  three  miles 
north  to  Weston.  East  of  the  Humber 
Valley  a  great  gravel  bar  extends  for  two 
miles  to  Davenport  station  on  the 
Northern  railway  property,  the  Davi^ii- 
port  ridgo,  though  the  shore  cliff  to  the 
east  is  often  called  by  that  name. 

The  Davenport  bar  evidently  cronded 
tlu»  Huniljor  out  of  it'*  old  valley,  now 
fiUod   with  stratified  san<l  and  clav.  and 

« 

forced  it  to  cut  a  new  valley.  wliiHi 
is  now  walled  with  Hudson  river  shale 
for  .SO  or  40  feet  at  the  bottom,  and 
witli  boulder  clay  and  later  drift  de- 
posits   above. 

The  Davenport  ridge  is  greatly  ex- 
ploited for  sand  and  gravel  for  building 
purposes  in  Toronto,  and  in  a  layer  of 
clay  beneath  20  or  25  feet  of  gravel 
horns  and  less  often  bones  of  caribou 
are  found,  sometimes  in  considerable 
quantities.       A    number    of    years    ago 
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Mr.  Thompaon  reported  finding  a  stone 
muUer  and  arrowhead  with  bones  and 
horns  of  deer  while  digging  gravel  at  a 
depth  of  20  feet  -from  the  surface,  so 
that  there  is  a  strong  probabiiit j  that 
Indians  dwelt  on  the  shore  of  lake  Iro- 
quois. 

To  the  north  of  Toronto  the  Iroquois 
terrace  on  which  the  city  is  built  lies  at 
the  foot  of  a  steep  shore  cliif  of  boulder 
clay  and  sand,  and  was  once  thickly 
strewn  with  great  stones  washed  out 
of  the  clay.  At  Keserroir  park  a  small 
gravel  beach  has  furnished  many  fresh 
water  shells  of  four  or  tive  species,  in- 
cluding campeloma,  pieurocera,  sphaer- 
ium  and  unio,  almost  the  only  undoubt- 
ed evidence  as  to  the  character  of  the 
water,  though  linios  were  reported  from 
the  shore  in  JNew  York  in  early  days. 

The  Don  valley  interrupts  the  beach 
for  more  than  two  miles,  and  a  wide 
bay  runs  to  the  north  with  a  broad 
series  of  gravel  bars  with  lagoons  be- 
tween, very  much  like  Toronto  island 
of  to-day,  cutting  it  off  from  open 
water  to  the  southeast.  The  town  of 
York  is  situated  near  the  west  end  of 
this  bar,  which  is  exposed  in  many  sand 
and  gravel  pits,  in  one  of  which  a  mam- 
moth's tooth  was  found  a  number  of 
years  ago.  Tlie  York  gravel  bar  has 
grown  westwards  like  the  Davenport 
bar  and  the  present  Toronto  island.  'l*he 
source  of  the  materials  for  the  eastern 
bar,  as  well  as  for  the  modern  island,  is 
no  doubt  to  be  found,  as  suggested  long 
ago  -by  Sir  Sandford  Fleming,  in  the 
destruction  by  wave  action  of  Scar- 
bOTo*  heights. 

The  sections  afforded  by  the  tribu- 
taries of  the  Don  and  Humber  show 
a  very  large  amount  of  sand  and  clay 
with  some  gravel  also,  tilling  in  the  old 
bays  and  extending  to  the  eastward  to- 
ward iScarboro*  heights,  the  thickness 
sometimes  reaching  100  feet,  and  ex- 
ceeding 50  feet  over  a  number  of 
square  miles.  in  one  such  deposit  on 
a  tributary  of  the  Don,  a  quarter  of  a 
mile  west  of  the  main  river,  wells  sunk 
to  investij^ate  the  drift  disclosed  at  a 
level  35  feet  below  the  Iroquois  ter- 
race, sand  and  pfravel  partly  cemented 
by  lime  to  a  depth  of  38  feet,  ending  on 
what  appeared  to  be  a  weathered  sur- 
face of  inter^lacial  clay.  A  little  above 
this  the  sand  contained  unios.  sphaer- 
iuma  and  plueroceras.  Thou^uh  the  evi- 
dence is  not  altogether  conclusive,  it 
points  stronply  toward  a  stagp  of  water 
in  the  earlier  Iroquois  times  70  feet 
lower  than  when  the  llnal  rrravel  bars 
were  constructed,  and  conllrnis  the  evi- 
dence previously  referred  to  near  Ham- 
ilton. 


Scarboro'  to  Colbome 

At  the  eastern  end  of  the  York  grav- 
el bar  the  Iroquois  shore  approaches 
closely  the  shore  cliff  of  lake  Ontario, 
and  4  miles  from  York  it  ends  abruptly 
against  the  highest  part  of  Scarboio' 
heights,  the  present  lake  having  cat 
back  its  shore  far  enough  to  destroy 
the  old  beach  for  half  a  mile.  This  is 
the  only  instance  where  the  present 
lake  encroaches  on  the  boundaries  of  its 
predecessor,  and  this  happens  because 
a  lofty  morainic  spur  here  runs  south- 
ward from  the  Oak  ridges.  On  each 
side  of  the  gap  at  Scarboro'  heights  the 
Iroquois  shore  is  deeply  incised  in  the 
boulder  clay  with  cliffs  from  70  to  150 
feet  high.  East  of  the  heights  the 
shore  turns  off  to  the  northeast  form- 
ing a  bar  south  of  Highland  creek  and 
being  interrupted  by  the  Kouge  river 
two  miles  beyond,  where  another  long 
bar  occurs. 

Continuing  northeast  beyond  Picker- 
ing and  Whitby  the  beach  recedes  7  1-2 
or  8  miles  from  lake  Ontario,  and  then 
bends  southwards  again  near  Oshawa 
and  Bowmanville.  There  is  a  large 
bay  north  of  Newcastle  and  one  of  the 
boldest  promontories  on  the  whole 
shore  projects  to  the  south  at  New- 
tonville,  where  for  a  few  miles  the 
Kingston  road  follows  the  gravel  bars 
and  terrace  of  the  old  beach.  North- 
west of  Fort  Hope  there  is  another 
deep  bay  reaching  7  miles  inland  from 
lake  Ontario  with  a  drumlin  island 
about  4  miles  north  of  the  town.  Where 
the  Midland  railway  crosses  the  beach 
near  Quay's  there  are  heavy  gravel 
bars  used  for  ballast,  the  level  being 
311  feet  above  Ontario. 

From  this  point  the  beach  follows  the 
south  side  of  the  bold  morainic  ridge 
of  central  Ontario  to  Baltimore  north 
of  Cobourg,  where  a  stream  valley  in- 
terrupts it  for  about  two  miles;  and 
then  draws  a  little  nearer  lake  On- 
tario behind  Grafton  and  Colbome. 

For  the  whole  distance  from  Himil- 
ton  the  shore  has  been  steadily  riftinflr, 
near  ('olborne  reaching  a  height  of  350 
feet  above  Ontario,  as  determined  bv 
Dr.  Spencer,  but  the  beach  is  every- 
where a  unit.  Though  the  gravel  bars 
may  be  siplit  up  by  lagoons,  they  all 
rise  approximately  to  the  same  heijrht, 
the  differences  between  adjoining  bars 
seldom  exceeding  tive  feet  and  never 
ten.  These  bars  probably  rose  a  few 
feet  above  the  lake  as  they  do  now 
above  lake  Ontario,  e.g.,  at  Toronto  is- 
land, so  that  the  foot  of  the  shore  cliff 
in  places  where  bars  or  beaches  do  not 
occur  is   somewhat   lower,  and  the  old 
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'water  level  ahoiUd  be  put  perha{M  five 
feet  below  the  top  of  the  ban. 

G>lbome  to  Trenton 

Three  miles  to  the  northeast  of  Uol- 
borne  near  SSiiver  lake  the  shore  is 
found  to  have  lost  ita  unity,  and  there 
are  bars  at  three  levels,  the  highest  28 
feet  above  the  lowest.  The  gravel  bars 
are  massively  developed  on  a  promon- 
tory south  of  Silver  lake,  where  they 
approach  within  a  mile  and  a  half  of 
lake  Ontario.  Another  interesting  fea- 
ture occurs  here  in  the  fact  that  JSilver 
lake  is  really  a  small  bay  of  lake  Iro- 
quois cut  otf  by  these  heavy  bars  from 
the  main  body  of  water,  so  that  its 
drainage  is  not  towards  lake  Ontario 
two  miles  and  a  half  away  and  360  feet 
lower  down,  but  by  a  stream  flowing 
north  and  east  to  the  Trent  river.  The 
valley  of  this  stream  must  have  been 
30  feet  below  the  highest  level  of  lake 
Iroqnois,  implying  a  narrow  strait  run- 
ning north  from  Colborne,  making  an 
island  of  the  mass  of  high  morainic 
hills  between  this  and  the  river  Trent, 
or  perhaps  a  peninsula  united  to  the 
mainland  toward  the  west  only  by  the 
gravel  bar  just  referred  to. 

Beyond  Silver  lake  the  Iroquois  ter- 
race is  strongly  marked  on  the  south- 
east flank  of  lofty  morainic  hills,  where 
the  wide  expanse  of  <^n  water  allowed 
powerful  wave  action;  and  north  of 
Brighton  gravel  bars  once  more  occur 
at  different  levels,  the  difference  being 
jgreater  than  at  the  last  point.  Three 
:miles  northeast  of  lYenton  the  large  is- 
land ends  in  a  bold  promontory,  rising 
-in  a  very  striking  way  above  the  flat 
Iroquois  terrace  with  its  gently  slop- 
ing surface  thickly  covered  with  bould- 
'ers. 

Here  the  separation  of  the  gravel 
beaches  and  terraces  is  still  greater 
than  at  Brighton  or  Silver  lake.  As 
Dr.  Spencer  gives  the  level  of  the  old 
ahore  as  436  feet  above  Ontario  in  one 
paper  and  386  in  another,  and  as  this 
is  a  specially  interesting  point  on  the 
old  shore,  a  line  of  levels  was  run  from 
the  I'rent,  practically  at  lake  level,  to 
the  highest  terrace,  giving  the  follow- 
ing results  : 

Above  L.  Ontario, 
feet. 

Highest    terrace,    faint    450 

Well-marked   terrace    441 

HetLT  of  gravel   beach    386 

Slightly  lower  bar  on  road 374 

Jtear   of  boulder   pavement    339 

The  most  prominent  level  is 
that  at  386  feet,  and  it  is  that  which 
JDr.  Spencer  has  adopted  in  his  later 
writings  as  the  true  water  level.  His 
earlier     esiinate.,     unless     a     -miRprint^ 


may  have  been  obtained  from  the  ter- 
race, which  is  pirt  at  441  feet  in  the 
table  above.  The  morainic  hills  be- 
hind rise  at  least  a  hundred  feet  high- 
er and  command  a  splendid  view  of  the 
country  an  all  directions  except  west. 
One  of  the  highest  hills  some  n^es  to 
the  northeast  appears  to  have  a  ter- 
race cut  upon  it,  and  was  later  found 
to    be  an   island. 

If  we  start  at  the  lowest  beach, 
374  feet  above  Ontario,  we  find  the 
highest  water  level  to  be  76  feet  above 
it;  but  if  we  take  the  two  best  marked 
features,  at  386  and  441  feet,  the  dif- 
ference in   level  is  55  feet. 

Kounding  the  point  of  the  hills  the 
separated  terraces  may  be  followed 
southwestwards  for  about  a  mile  and 
a  half  into  a  bay,  and  then  north  for 
a  mile,  after  whioh  the  shore  runs 
west,  but  is  not  very  distinct,  owing 
partly  to  (the  sandy,  shifting  nature  of 
the  soil,  and  no  doubt  also  partly  to 
the  sheltered  position,  where  wave  ac- 
tion must  have  been  feeble.  It  proved 
impossible  to  carry  the  line  round  to 
the  old  strait  now  occupied  by  the 
creek  draining  Silver  Lake. 

Islands  to  North  and  East 

Owing  to  tlie  faintnoss  of  its  shore 
the  great  bay  to  the  northwest  of  the 
Trenton  promontory  could  not  be  map- 
ped satisfactorily,  and  must  be  left 
until  contoured  maps  make  it  possible 
to  fit  its  position  by  the  elevation. 
The  bay  probably  goes  as  far  west 
as  Castleton  and  contains  quite  an 
archipelago  of  small  and  large  islands, 
including  twelve  which  have  been  whol- 
ly or  partly  mapped  within  the  great 
bend  of  the  River  Trent.  Some  of 
these  islands  were  low  and  show  only 
the  lower  beaches,  while  others  rise 
high  enough  to  provide  a  respectable 
series  of  beaches,  and  some  of  the 
latter  have  been  measured  by  hand 
level.  There  are  also  shoals,  flat- 
top(>ed  (irumlin  hills  with  stones  scat- 
tered thickly  over  them,  which  did  not 
quite  reach  the  surface  of  the  bay, 
though  suthciently  wave-washed  to  re- 
move the  clay  from  the  bouldery  till 
during  the  later  stages  of  lake  Irot 
quois. 

A  low-lyiiiff  island  with  widespread 
gravel  deposits  lies  about  four  miles 
north  of  the  promontory,  near  Trenton. 
Anothor  rises  between  this  and  Cod- 
rington,  and  a  larger  one  between  this 
and  Warkworth.  There  are  smaller 
islands  west,  northwest  and  north  of 
the  latter  town,  and  a  lonj^  island  be- 
tween it  and  Campbellford.  The  larg- 
est island  of  all  extends  tor  about  seven 
miles  northeast,  and    southwest    a  mile 
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or  two  north  of  Campbeiiford,  and  dis- 
plays a  fine  set  of  beaches  toward  the 
northeast,  wdiere  the  hills  fall  away  rap- 
idly toward  the  Trent  River  at  its 
southward  bend,  after  the  northeast- 
erly   oourse   from   Kice   Lake. 

At  this  point  well-developed  beaches 
were  found  at  432,  442  and  475  feet 
above  lake  Ontario,  the  highest  43 
feet  above  the  lowest,  and  Dr.  Gil- 
bert, here  or  a  little  southwest,  found 
a  beach  ninety  feet  above  the  lowest. 
(Except  on  the  north  no  land  high 
enough  to  receive  the  beaches  can  be 
seen  for  many  miles. 

There  is  a  small  island  about  two 
miles  north  of  Frankfort,  with  four 
gravel  beaches,  the  highest  47  feet 
above  the  lowest;  and  across  the  riv«r 
an  island  six  miles  long  runs  olf  to 
the  northeast  as  a  central  hill  border- 
ed by  the  Iroquois  terrace.  About 
halfway  along  this  island  on  the  north- 
west side  is  Oak  Hill  lake,  a  pretty 
sheet  of  water  with  no  apparent  out- 
let, really  a  rbay  of  lake  Iroquois,  cut 
off  from  the  main  lake  by  a  massive 
gravel  bar,  through  which  drainage 
now  takes  place  as  springs.  People 
living  near  the  lake  report  that  it 
has  a  depth  of  43  feet,  as  shown  by 
soundings,  and  that  the  only  fish  in  it 
before  it  was  artificially  stocked  were 
minnows.  A  fine  wall  of  small  stones 
pushed  up  three  or  four  feet  by  winter 
ice  encloses  most  of  the   shore. 

By  hand  level  from  the  nearest  point 
on  Trent  river,  the  elevation  of  Oak» 
Hill  lake  above  Ontario  is  mads  435 
feet.  A  boulder  pavement  begins  at 
398  feet,  and  gravel  bars  occur  at  414, 
430  and  466  feet,  the  last  being  the 
very  well-defined  bar  enclosing  the  lake 
toward  the  northwest. 

At  the  northeast  end  of  the  same 
island  a  small,  marshy  pond  is  enclosed 
in  a  similar  way.  To  the  north  of 
this  extensive  boulder  pavements  and 
gravel  beaches  are  found,  and  leveling 
from  Madoc  Junction  makes  their  ele- 
vations lido  (small  beach),  450,  460  and 
475  feet,  considerably  higher  than 
those  near  Oak  Hill  lake,  three  miles 
to  the  southwest,  and  not  wholly  ac- 
cordant with   them. 

From  this  point  a  hill  can  be  seen  ris- 
innr  above  IrMqiiuis  level,  live  or  six  miles 
to  the  northeast,  the  last  place  where 
the  beach  as  b<en  found.  This  island, 
which  is  140  miles  from  Hamilton,  in 
a  direction  57  degrees  east  of  north, 
rises  as  a  prominent  morainic  ridge  a 
little  southeast  of  the  railway  between 
Madoc  Junction  and  Madoc  at  mile  ID, 
the  nearest  station  being  West  Hunt- 
ingdon. Gravel  beaches  occur  at  440, 
492  and  498  feet  above  Lake  Ontario, 
ihe    last    being   the      highest    level    yet 


observed   with   certainty  on   the     Iro- 
quois   beach  in  Canada. 

All  the  hills  referred  to  as  rising 
above  Lake  Iroquois  in  the  form  of 
islands  are  morainic^  most  of  them 
formed  of  boulder  clay,  but  some  partly 
kame-like  with  extensive  rudely  strati- 
fied masses  of  coarse  and  fine  gravely 
easily  distinguished  as  a  rule  from  the^ 
more  uniform,  well  stratified  and  hori- 
zontal deposits  of  the  old  beaches. 

North  of  Trent  Rivet 

Splendidly     formed     gravel     beacheSf 
evidently  made  by  powerful  waves  rising 
in  a  wide  stretch  of  open  water  to  the 
east   and   northeast,  rise  south   of   the 
river     Trent     a    short    distance    from 
Qi.mpbellford;     but     the   corresponding 
beaches  to  the  north  appear  to  be  want*^ 
ing.      Careful  search  near  Havelock  has- 
not '  disclosed  any,  though  kame  gravels 
somewhat  suggestive  of  wave  work  are 
found  just  north  and  northeast  of  the 
village  at  levels  of  454  to  500  feet; none 
of  these,  however,  are  horizontal  enough 
for  beadles.      Search  has  also  been  made 
north  of  Blairton  station  on  the  CP-R.^ 
with  similarly  doubtful  results.      In  the 
former   region  flat   sheets  of   limestone 
simulate     water   levels,     but   north   of 
Blairton  the  hills  are  rounded  knobs  of 
Laurentian  rock,  on  which  waves  could 
leave  little  impression,  and  the  sparse 
drift   materials     are    sand     instead   of 
boulder  clay,  providing  poor   materials 
for  beach  formation. 

The  same  conditions  prevail  north  of 
Madoc,  near  Eldorado  and  Malone^ 
where  the  ground  rises  high  enough  to* 
show  the  beach,  flat  limestones  capping^ 
the  higher  hills  in  places,  other  hills 
being  Laurentian  or  of  the  Hastings- 
series.  Here,  however,  there  are  some 
slopes  of  boulder  clay,  which  should 
have  retained  the  terraces  and  beaches 
if  they  had  been  formed;  but  no  shore 
terraces  or  beach  deposits  were  found, 
though  they  are  so  well  marked  on  the 
island  near  West  Huntingdon  twelve 
miles  to  the  south.  Unless  better  sue 
cess  follows  later  attempts  to  find  the 
Iroquois  beach  to  the  north  of  Have- 
lock, Blairton  and  Madoc,  we  must  con- 
clude that  in  all  probability  it  never  ex- 
isted there  at   all. 

Southwest  of  Havelock,  however, 
about  a  mile  west  of  Trent  bridge,  a  dis- 
tinct gravel  bar  is  found  at  75  feet 
above  the  river,  or  436  above  Ontario,- 
while  at  455  feet  there  is  a  possible 
beach.  About  three  miles  southwest 
alonj]f  the  north  bank  of  the  river  there 
are  beaches  at  424  and  436  feet,  and  stilf 
nearer  Hastings  a  beach  was  found  at 
447  feet  (aneroid).      Just  west  of  Hast- 
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ings  a  gravel  deposit  of  imperfectly 
rounded  stones  suggesting  river  action 
is  found  36  feet  above  the  present  river, 
and  similar  gravel  beds  occur  farther 
down  the  river  at  about  the  same  or  a 
somewhat  less  height  above  it,  but  these 
probably  have  nothing  to  do  with  the 
Iroquois  beach. 

As   the   bay   leading   southwest   from 
the  beaches  near  Campbellford   (at  432, 
442  and  475  feet)   narrows  greatly,  un- 
til at  the  outlet  of  the  present  Rice  lake 
it  is  only  about  a  mile  wide  with  steep 
morainic  hills  on  each  side,  one  can  no 
longer  expect  to  find  beach  terraces  or 
gravel  bars  of  a  well-defined  character. 
If  the  tilt  of  the  Iroquois  shore  Is  taken 
as  three  or  four  feet  to  the  mile  in  this 
region  the  long  narrow  bay  must  have 
reached  nearly  to  the  southwestern  end 
of  the  Rice  lake  basin,  though  no  dis- 
tinct old  shores  have  been  found  along 
this  narrow  bodv  of  water.       However, 
the  elevation  of  the  beach  north  of  Port 
Hope,    four    miles    from    the    southwest 
end  of  Rice  lake,  is  only  311  feet,  leav- 
ing  a    difference     of  59   feet     between 
them.       As  the  lake  is  here  very  shal- 
low and  only  30  feet  deep  at  any  point, 
it  is  probable  that  the  old  bay  stopped 
Some    distance    short    of    Bewdley,    the 
end  of  the  present  body  of  water. 

From  the  map  it  will  be  seen  that  the 
southwest  end  of  Rice   lake   is  only   a 
few    miles  from   lake   Ontario   at   Port 
Sope,  so  that  there  was  a  comparative- 
ly narrow  isthmus  in  Iroquois  days  con- 
xiecting     the  large     morainic  peninsula 
^which  projects  towards  Trenton  with  the 
mainland  to  the  west.       The  range  of 
great   morainic  hills  here    sinks   almost 
to  the  level  of  Rice  lake,  and  the  people 
of  Port  Hope  claim  that  the  most  sat- 
isfactory   outlet   for   a   canal    from   the 
chain    of    lakes     connected   with    Trent 
river    will   be    toward   lake    Ontario    at 
this  point  instead  of  by  the  lower  Trent 
to  the  bay  of  Quinte. 

Lake  Peterborous:h 

It  was  thought  at  first  that  the  old 
bay  corresponding  to  Rice  lake  sent  an 
arm  up  the  valley  of  the  Otonabee  river 
to  Peterborough,  but  an  examination  of 
the  ground  sfiows  that  the  valley  is  so 
narrow  and  in  places  so  steep-walled  be- 
tween drumlins  and  moraine  ridges  that 
the  waters  above  must  be  looked  on  as 
a  separate  lake,  connected  with  tho  bay 
just  described  by  a  short  bit  of  river 
having  but  little  fall.  . 

Above  the  short  stretch  of  river  lake 
Peterborough  expands  to  a  width  of  two 
or  three  miles  west  of  the  Otonabee,  and 
must  have  covered  a  wide  flat  of  clay 
teaching    beyond    the    Midland    railway 


with  rather  indefinite  shores  where  the 
moraine  rises  to  the  west.  The  lake 
narrows  toward  Peterborough  and  the 
deposits  become  sandy,  and  finally  gra- 
'vel  terraces  rise  above  the  fiat  at  the 
upper  end  where  a  great  river,  prob- 
ably draining  the  upper  lakes  or  lake 
of  those  days,  entered  it  from  the  north. 
Tne  plain  of  stratified  sand  is  at  the 
level  of  388  feet,  where  the  C.  P.  R. 
station  stands,  but  ascends  to  404  feet 
at  the  Grand  Trunk  station.  The  high- 
est point  in  Peterborough,  occupied  by 
a  park  and  court  house,  is  a  drumlin 
which  formed  an  island  at  the  upper 
end  of  the  lake;  and  a  little  above  this 
the  present  river  banks  show  stratified 
coarse  gravel  representing  the  upper 
limit  of  delta  deposits  formed  by  the 
old  river,  one  terrace  rising  to  a  height 
of  432   feet. 

Below  Peterborough  the  present  Oton- 
abee (which  is  really  the  Trent  above 
Rice  lake)  has  done  very  little  cuttings 
its  valley  being  hardly  at  all  depressed 
below  the  clay  plain  mentioned  above^ 
but  it  has  a  rapid  descent  above  the 
city.  The  new  lift  lock  of  the  canal, 
which  overcomes  a  rise  of  65  feet,  is 
placed  in  the  high  morainic  hills  to 
the  east  of  the  river,  and  the  canal 
below  is  at  the  level  of  the  old  lake 
flat. 

The  Beach  in  New  York 

From  the  Niagara  river  at  Lewiston 
the  Iroquois  beach  has  been  traced  by 
Dr.  Gilbert  and  Prof.  Fairchild  (19)  in 
a  fairly  direct  course  eastwards  to  So- 
dus  on  the  south  shore  of  lake  Ontario* 
There  a  promontory  somewhat  like  that 
near  Trenton  projects  eastwards,  with  a 
great  bay  to  the  south,  and 
islands  and  smaller  bays  diversify 
its  shores  as  far  as  Rome,  a  long,  narrow 
bay,  like  that  of  Rice  lake,  entering  the 
basin  of  Cayiifra  lake.  At  Rome  Dr.  (511- 
bert  discovered  an  old  channel  forming 
an  outlet  towards  the  Mohawk  valley 
and  the  Hudson  river;  so  that  this  great 
lake  was  drained  far  to  the  south  of 
the  present  outlet  of  Ontario,  its"  waters 
entering  the  sea  at  New  York. 

To  the  north  of  Rome  the  shore  turns 
westward  once  more  as  far  as  Constan- 
tia,  and  then  north  to  Adams  Center, 
where  it  bends  to  the  northeast  toward 
Waterdown.  Two  miles  south  of  this? 
town  the  hitrhest  beach  is  about  4.>4: 
feet,  or  a  little  more,  above  lake  On- 
tario, the  hisrhest  point  recorded  with 
certaintv    on    the    southeast    side.      Dr. 

(10)  Sef  map  by  Prof.  Fairchild  \n 
Pleistocf'Tio  Gf^olopry  of  Western  New 
York,  10(H).  His  map  lia^  provided  the 
materials  for  the  portif  n  of  the  old  sliore 
east  of  the  Niagara  Riven  in  the  present 
paper. 
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Gilbert  and  Professor  Fairchild  do  not 
carry  the  beaoh  farther,  but  Dr.  ^eneor 
believes  he  has  found  fragments  of  it  in 
the  Adirondacks  to  the  northeast,  the^ 
last  wliich  he  has  measured  being  at* 
Fine,  972  feet  above  the  sea,  or  726  foet 
above  Ontario.  However,  as  so  skilled 
an  observer  as  Dr.  Gilbert,  who  examin- 
ed the  supposed  beaches  with  Dr.  Spen- 
cer, dissents  from  this  view,  and  holds 
that  they  have  been  formed  in  local  bod- 
ies of  water,  or  in  connection  with  gla- 
cial action,  it  is  doubtful  whether  this 
extension  of  the  shore  should  be  ac- 
cepted. 

It  is  to  be  noted  that  the  old  shore 
north  of  the  great  bay  from  which  the 
outlet  opens  is  split  up  into  several 
beaches,  as  it  is  on  the  north  shore  from 
Colborne  towards  West  Huntingdon. 
Prof.  Fairchild  has  made  profiles  of  the 
different  beaches  in  that  region,  and 
finds  them  irregular  in  regard  to  separa- 
tion, though  there  seems. a  tendency  for 
the  separation  to  increase  toward  the 
north,  the  greatest  amount  recorded  be- 
ing 51  feet,  near  Waterdown'  (20). 

The  general  characteristics  of  the 
shore  in  New  York  State  are  like  those 
in  Ontario,  and  do  not  require  special 
mention;  but  it  should  be  stated  that 
the  first  recognition  of  the  splitting  up 
of  the  beaches  north  of  the  outlet,  both 
in  the  United  States  and  in  Canada,  is 
due  to  Dr.  Gilbert,  who  connected  this 
divergence  with  a  tilting  of  the  basin 
during  Iroquois  times. 

Tilting:  of  the  Beach 

The  early  work  of  Gilbert  and  Spencer 
on  the  two  sides  of  the  lake  brought  out 
the  startling  fact  that  the  old  shore  is 
no  longer  horizontal,  but  is  tilted  up 
toward  the  northeast,  the  lowest  level 
being  at  Hamilton,  where  the  beaoh  rises 
only  116  foet  above  lake  Ontario;  and 
the  highest,  as  far  as  they  know,  at 
Trenton  on  the  Canadian  side  at  386 
feet,  and  Adams  Center  and  Watertown, 
in  Xew  York,  at  411  and  484,  a  differ- 
ence of  from  270  to  368  feet.  The  con- 
clusion was  reached  that  the  rate  of  tilt 
is  not  uniform,  but  increases  toward  the 
northeast,  or,  nv>re  exactly,  in  a  direc- 
tion N.  28  degrees  E.,  beinp:  estimated 
by  Dr.  Spencer  at  1.6  feet  per  mile  at 
the  southwest  end  of  the  hike,  and  at 
f)  feet  per  mile  in  the  region  of  Water- 
town  . 

In  carrying;  out  the  present  survey  of 
the  Iroquois  beach  a  number  of  eleva- 
tions have  been  determined,  partly  in 
new  localities,  partly  redeterminations 
of  points  of  importance  whieh  had  been 
examined  by  Dr.  Spencer  or  ^tliers;  and 

(20)  An.  Rep.  X.  T.  State  Geologist, 
1900,   p.   r.  110. 


some  changes  in  the  probable  rate  and 
direction  of  tilt  result  from  these  in- 
vestigations. Special  attention  has  been 
given  to  the  height  of  gravel  bars,  since 
they  may  be  supposed  to  give  the  most 
uniform  results,  rising  of  course  a  few 
feet  above  water  level,  but  probably  UM 
in  the  case  of  lake  Ontario  at  present, 
not  reaching  more  than  5,  or  at  most  10 
feet  above  the  average  lake  sur- 
face. Determinations  of  the  foot  of  the 
shore  cliff  are  less  certain,  owing  to  the 
slipping  of  loose  materials  when  cut  in 
drift  deposits.  In  some  cases  the  level 
as  determined  from  the  foot  of  a  cliff 
is  considerably  below  that  measured 
ou  adjdcent  gravel  bars,  so  that  it  has 
been  decided  to  use  only  the  summits 
of  bai*s  in  working  out  the  differential 
elevation.  Unfortunately,  there  af^ear 
to  be  no  statements  in  print  a.s  to 
whether  gravel  bars  or  shore  cliffs  were 
employed  in  fixing  the  levels  in  New 
York  State. 

Using  the  latest  information  and 
comparing  the  relative  levels  of  jKiints 
on  each  side  of  lake  Ontario,  isobasei 
may  be  worked  out  showing  the  direc- 
tion of  the  tilt  of  the  old  shore,  the  re- 
sults giving  N.  20  degrees  E.  as  most 
probable.  Accepting  this  as  correct,  it 
is  convenient  to  divide  up  the  shore  into 
somewhat  equal  lengths  along  this  line, 
using  well  determined  levels  for  the 
purpose,  and  to  work  out  the  rate  of 
elevation  per  mile  in  each. 

The  distance  in  a  direction  X.  20  de- 
grees £.  between  Hamilton  (116)  and 
York  (190),  which  stands  on  a  well  de- 
veloped gravel  bar  a  little  northeast  of 
Toronto,  is  36  1-2  miles  and  the  differ- 
ence in  elevation  74  feet,  giving  a  rate 
of  tilt  of  2  feet  per  mile,  differing  con- 
siderably from  Dr.  Spencer's  rate  of  1.6 
as  determined  from  the  height  of  Carl- 
ton station.  It  has  been  found  how- 
ever that  the  height  given  in  his  table 
for  Carlton  of  171  feet  above  Ontario, 
is  about  7  feet  below  the  summit  of  the 
gravel  bar  to  the  north  of  the  station. 

The  next  section  chosen  is  from  York 
to  the  gravel  bar  near  Quay's,  north 
of  Port  Hope,  the  rise  beinsr  from  190 
to  311  feet  or  121  feet  in  35  1-2  miles, 
averaging  3.4  feet  per  mile.  Up  to 
I*ort  Hope  the  beach  is  practically  a 
unit,  the  only  variations  being  due  to 
more  |>owerful  wave  action  in  .^omc 
places  than  in  others,  and  not  amount- 
ing at  most  to  more  than  5  or  10  feet. 

From  Port  Hope  to  West  Huntinpr- 
don,  the  last  point  to  which  the  beach 
has  been  traced,  the  matter  is  much 
more  oomplirated,  since  the  old  shf)re 
is  split  up  into  several  beach  levels, 
probably  diverging,  and  the  question 
arises  which  level  should  be  taken  for 
comparison,  the  lowest,  the  highest  or 
some    prominent    intermediate    beach. 
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The  first  carefully  meaaured  point 
where  the  divergence  is  distinctly  mark- 
ed is  Trenton,  where  good  beaches  occur 
at  374  and  386  feet,  and  a  well-marked 
terrace  at  441,  a  faint  one  appearttag 
about  ten  feet  higher.  As  Trenton  is 
18  miles  in  the  direction  N.  20  degrees 
E.  of  Quay's,  the  tilt  works  out  to  3.44 
feet  per  mile  for  the  lowest  beach,  1.17 
for  the  next,  which  is  the  best  defined 
of  all,  and  no  less  than  7.16  for  the  ter- 
race at  441  feet. 

If  we  compare  with  the  beaches  near 
Ilavelock,  MadQc  Junction  and  Camp- 
bellford  we  find  more  difficulty  still,  for 
the  elevations  at  the  three  points,  ics- 
pectively  31,  32  and  33  miles  in  a  »lire<;- 
tion  N.  20  dgrees  K  of  Quay's,  are  not 
entirely  in  accord.  The  lowest  beaches 
southwest  of  Havelock  and  north  of 
Campbellford  are  at  436  and  432  feet, 
givdng'  a  tilt  of  4  and  3.67  feet  per  mile. 
Tlie  highest  beaches  near  Madoc  Junc- 
tion and  Campbellford  are  at  475  feet, 
giving  a  rise  of  5  feet  |>er  mile;  but  no 
corresponding  beach  has  been  found 
with  certainty  near  Ilavelock.  Dr.  Gil- 
bert  howt»ver  has  found  a  difference  of 
90  feet  between  the. lowest  and  highest 
beaches  near  Camipbellford,  which  would 
greatly  increase  the  rate  per  mile  for 
the  highest. 

On  the  West  Huntingdon  island  there 
are  good  beaches  at  492  and  408  feet, 
but  higher  water  levels  could  not  be  re- 
corded here,  since  the  island  does  not 
rise  above  the  last  gravel  bar.  As  the 
distance  northeast  of  Quay's  is  37  miles, 
the  differential  elevation  is  5  feet  for 
the  highest. 

The  Mohawk  Valley  Outlet 

Dr.  Gilbert  showed  long  ago  that  lake 
Iroquois  drained  through  the  Mohawk 
valley  toward  the  Hudson,  and  drew  the 
inference  that  if  tihe  known  tilting  of 
the  land  was  in  progress  during  the  ex- 
istence of  the  lake  its  effects  sTiouId  be 
recorded  in  the  beaches.  The  splitting  up 
of  the  gravel  bars  just  referred  to  as 
occurring  northeast  of  Colborne  he  ob- 
served, and  connected  with  this  cause, 
and  believed  that  Burlington  heights 
and  other  points  near  Hamilton  would 
be  found  to  give  evidence  of  lower  water 
levels  at  the  southwest  end  of  the  lake 
during  its  earlier  than  during  its  later 
stages.  Between  the  extremes  there 
must  be  of  course  a  pivot  where  the 
water  level  remained  constant  (21). 
I'rofessor  Fairchild  looked  for  evidence 
as  to  such  a  differential  chanire  of  levels 
north   of   tlie   outlet    near    Rome,     and 

(21)  6th  An.  Rod.  Statt*  Resorvatton  at 
Nia«rara,  1888-9,  p.  70;  also  Hlntorj'  of 
Nlasrara  River,  Smithsonian  Rep.  18!», 
p.  241. 


found  the  beaches  greatly  split  up,  as 
they  are  in  eastern  Ontario,  but  did  not 
think  that  a  regular  spreading  apart  of 
the  beaches  could  be  proven  (22),  .md 
concluded  therefore  that  differential  ele- 
vation during  the  lifetime  of  lake  b'o- 
quois  was  improbable. 

The  lack  of  regularity  in  the  spread- 
ing of  the  beaches  is  apparent  in  On- 
tario also,  though  there  is  a  marked  in- 
crease in  the  divergence  as  one  goes 
northeast.  The  first  well-marked  split- 
ting up  of  the  levels  is  at  Silver  lake, 
three  miles  northeast  of  Colborne,  where 
there  are  three  beach  levels,  the  highest 
28  feet  above  the  lowest.  Near  Tren- 
ton, nine  miles  farther,  the  separation 
of  the  two  main  water  levels  is  65  feet, 
giving  a  rate  of  spread  of  3  feet  per 
mile.  On  the  island  north  of  Campbell- 
ford, 13  miles  farther  northeast,  it  is 
only  43  feet  by  my  determinations,  but 
90  by  Dr.  Gilbert's.  The  latter  differ- 
encc  between  the  highest  and  lowest 
beaches  would  give  a  divergence  of  2.7 
teet  per  mile  between  Trenton  and  the 
point  just  mentioned. 

If  the  beaches  spread  28  feet  at  Silver 
lake  and  55  feet  near  Trenton,  9  miles 
away,  in  the  direction  N.  20  degrees  E., 
they  should-  converge  and  meet  9  miles 
southwest  of  Silver  lake,  about  at 
Quay's  gravel  pit  north  of  Port  Hope, 
if  a  line  is  drawn  at  right  angles  to  the 
direction  X.  20  degrees  £.  from  the  out- 
let of  lake  Iroquois,  near  Rome,  it  passes 
a  little  south  of  Quay's,  so  that  two 
modes  of  attacking  the  question  agree 
pretty  closely  in  their  results,  thus  con- 
iirming  each  other. 

If  the  divergence  obser\'0d  northeast 
of  the  hinge  line  from  the  Mohawk  val- 
ley continues  to  the  soutitiwest,  we 
siiould  expect  some  evidence  of  lower 
water  levels  in  that  direction,  though 
tlie  divergence  cannot  be  assumed  to  be 
so  great  as  3  feet  per  mile,  since  the 
rate  of  differential  elevation  per  mile  is 
less  to  the  southeast.  If  we  take  the 
two  as  proportional  we  shall  have  a  di- 
vergence between  Port  Hope  and  York 
of  2.45  feet  per  mile,  which  would  put 
the  lowest  formed  beach  at  York  or  To- 
ronto at  about  86  feet  below  the  highest 
beach,  which  of  course  is  the  only  one 
left  exposed.  If  we  carry  out  the  same 
reasoning  with  reference  to  Hamilton, 
we  find  between  Toronto  and  Hamilton 
an  additional  divergence  of  about  1.44 
feet  per  mile,  which  amount?  to  .52  feet, 
or  in  all  to  about  139  feet.  This  would 
carry  the  original  water  level  of  lake 
Iroquois  at  its  southwest  end,  below  the 
present  level  of  Hamilton  bay,  but  the 
data  obtained  from  the  spreading  of  the 

(lI'J)  Ploistootmo    Gc<)\.      Western     N.Y., 
IIHK),    p.    r.    111. 
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beaches  northeast  of  Port  Hope  are  not 
sufficiently  certain  to  make  these  re- 
sults more  than  a  rough  approximation 
to  the  truth. 

On  the  other  hand,  we  have  a  consid- 
erable amount  of  direct  evidence  bear- 
ing on  the  question.  At  Toronto  what 
are  almost  certainly  Iroquois  beach  de- 
posits, though  half  a  mile  south  of  the 
old  shore,  rest  on  an  eroded  surface  of 
interglacial  clay  about  70  feet  below  the 
Iroquois  beach  level  to  the  north.  As 
the  last  ice  advance  intervened  between 
the  laying  down  of  the  interglacial  clay 
and  the  opening  up  of  the  Iroquois  basin, 
we  must  suppose  that  the  upper  sheet 
of  boulder  clay,  which  is  quite  thick  at 
points  both  east  and  west,  was  removed 
during  a  time  when  the  water  stood  70 
feet  lower  than  at  the  last  stage  of  the 
Iroquois  lake. 

At  Hamilton  an  old  soil  with  trees 
and  boneh  of  various  animals  was  found 
in  the  Hunter  street  tunnel  130  feet  be- 
low the  top  of  the  Iroquois  gravel  bar, 
so  that  the  earlier  water  level  must 
have  been  lower  than  that.  To  the  west 
of  this,  as  shown  on  a  previous  page, 
mammoth  tusks  and  boneb,  evidently 
not  waterworn,  occur  33  feet  above  the 
level  of  Ontario,  or  83  feet  below  the  top 
of  the  Iroquois  beach  half  a  n^ile  away. 
The  bones  and  tusks  occur  together  in 
a  layer  of  sand,  and  similar  remains  are 
found  a  few  feet  higher  up  (42  feet  above 
Ontario)  in  another  sand  pit  a  short 
distance  away,  so  that  we  may  suppose 
that  the  bones  were  not  washed  to  their 
present  resting  place,  but  that  the  ani- 
mals died  where  the  bones  are  found. 
If  this  supposition  is  correct  the  water 
of  lake  Iroquois  must  at  that  time  have 
been  80  feet  lower  then  than  at  the  lat- 
est stage. 

The  great  thickness  of  the  gravel  bar 
at  the  Desjardins  canal,  and  its  extra- 
ordinarily narrow  wall-like  form  sug- 
gest the  same  thin*T.  When  the  canal 
was  cut  day  was  found  at  about  lake 
level:  above  this  there  are  57  feet  of 
stratilied  sand,  and  then  coarse  gravel, 
largely  cemented  to  conj^lomerate,  to  the 
top.  The  upper  60  feet  of  coarse  gravel, 
scarcely  at  all  interbeddcd  with  sand, 
could  hardly  have  heen  piled  u])  in  <leep 
water,  hut  must  linve  l.ecn  huilt  to  the 
full  hoi«rht  hy  successive  additions  as 
the  water  rose. 

We  have  then  evidence  of  two  kinds 
sliowinp:  that  different iail  elevalinu  took 
place  durinjr  the  existence  of  lake 
Tro(iuois;  the  s])littin;r  u])  of  the  hetiches 
toward  the  northeast,  and  at  the  other 
end  the  presence  of  old  soils  atid  the 
remains  of  land  animals  buried  from 
,30  to  SO  feet  beneath  the  latest  Ln:ivel 
bars  of  the  ohl  lake.  The  evidence 
seeuLS  aufficicnt  to  settle  the  matter. 


In  working  out  the  differential  ele- 
vation of  the  beach  as  now  found  we 
must  keep  in  mind  that  from  Hamilton 
to  Rome  on  the  south  of  Ontario  and 
to  Port  Hope  on  the  north  the  level  is 
that  of  the  hist  stage  of  lake  Iroquois 
and  that  its  continuation  toward  the 
northeast  is  to  be  looked  for  in  the  low- 
est prominent  beach  of  the  series  found 
beyond  the  hinge  line.  The  hi^er 
beaches,  beyond  the  line  where  they 
split  up,  represent  continuations  of  bur- 
ied beaches  toward  the  southwest,  the 
highest  towards  the  northeast  corres- 
ponding to  the  lowest  toward  the  other 
end  of  the  basin.  The  difference  in  pre- 
sent altitude  of  the  extreme  emls  of 
the  earliest  beach  of  all  cannot  l)e  less 
than  500  feet,  and  may  be  greater  than 
that,  while  the  difference  of  level  be- 
tween the  ends  of  the  latest  formed 
beach  (116  at  Hamilton  and  498  at  West 
Huntingdon)    is   only    382    feet. 


Conditions  of  Iroqitois 


The  swinging  of  the  old  beaches  about 
a  fulcrum  running  20  degrees  north  of 
west  from  the  outlet  near  Rome,  New 
York,  gives  clear  proof  that  the  body 
of  water  was  completely  enclosed  and 
not  an  extension  of  the  Gulf  of  St. 
Lawrence;  for  otherwise  the  divergence 
of  the  beaches  would  run  from  e:id.  to 
end  of  the  old  shore,  growing  less  how- 
ever toward  the  southwest.  This  con- 
firms the  evidence  as  to  the  character 
of  the  water  afforded  bv  the  unios  found 
in  Iroquois  gravels  in  Xew  York,antl  the 
campelomas,  etc,  in  deposits  of  that  j  ge 
in  Toronto.    The  water  was  fresh   (23). 

There  is  little  doubt  as  to  the  char- 
acter of  the  dam.  It  must  have  been 
the  ice  of  the  retreating  glacier,  which 
had  withdrawn  from  the  basin  of  .hkc 
Ontario,  but  still  blocked  the  St.  Law- 
rence valley  to  a  height  sufficient  to 
turn  tlic  water  southeastwartl  into  the 
Hudson.  The  highest  part  of  the  old 
shore,  near  West  Huntingdon,  is  now 
742  feet  above  the  sea,  but  doubtless 
it  then  stood  much  lower,  since  the  de- 
formation recorded  in  the  beach  ]»as 
taken  place  since  then.  Still  it  wa» 
high  enough  above  sea  level  to  allow 
of  a  current  through  the  Mohawk  val- 
lev    to    the   Hudson. 

The  exact  position  of  the  ice  dam 
is  not  easy  to  determine,  partly  no 
doubt  because  the  barrier  wa.s  slowly 
shifting  toward  the  northeast.  One 
would  think  that  morainic  deposits 
should  record  the  stages  of  retreat,  but 
so  far  no  definite  evidence  of 
the  kind  has  been  found.  Some 
points  however  seem  fairly  cert.iin. 
There  was  wide  open  water  sur- 
roundin^jT    the    old      islands     near    West 
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Huntingdon  and  north  of  Campbellford, 
for  the  series  of  beaches  at  these  points 
gives  evidence  of  heavy  wave  action; 
and  the  latter  point  must  have  been 
exposed  to  open  water  for  a  long  time, 
for  there  is  a  range  of  43  feet  between 
the  highest  and  the  lowest  beach.  It 
is  curious  however,  to  find  only  the  low- 
est beach  well  marked  a  few  miles 
away,  to  the  north  of  Trent  river,  as 
if  the  region,  which  is  drift-covered  and 
well  adapted  to  receive  a  beach,  had 
been  protected  from  wave  action  before 
that  time  by  still  unmelted  ice. 

The  ice  front  appears  to  have  covered 
the  high  hills  north  of  Madoc  and  prob- 
ably for  a  long  time  extended  over  Na- 
panee  and  parts  of  New  York  State 
north  of  Waterto\»Ti  ;  and  Dr.  Gilbert's 
early  map  shows  its  position  perhaps  as 
well  as  any  map  that  could  be  con- 
€tructed  now  (24). 

The  climate  was  probably  consider- 
ably colder  than  now  but  not  (juite 
Arctic,  for  even  in  the  early  days  of 
lake  Iroquois  tamarac  and  spruce  lived 
near  its  shore  at  Hamilton,  and  mam- 
moths and  caribou  were  very  common, 
while  wapiti,  buffalo  and  beaver  occa- 
sionally visited  the  shore,  and  man  him- 
self apparently  fashioned  stone  tools  at 
Toronto  Junction.  The  crumpling  of 
sand  beds  probably  of  Iroquois  age  in 
east  Toronto  may  indicate  the  shove  of 
icefloes  or  bergs,  but  the  water  was  not 
too  cold  to  be  inhabited  bv  a  number 
of  shell  fish  which  still  live  in  lake  On- 
tario. 

Duration  and  A^c  of  Beach 

The  old  shore  of  lake  Iroquois  is  as 
mature  as  the  present  shore  of  Ontario, 
and  it  probably  required  as  long  a  time 
to  carve  down  its  promontories  and 
build  its  gravel  bars  and  spits  across 
the  mouths  of  wide  bays  as  the  present 
lake  has  needed  for  operations  of  the 
same  nature.  Unfortunately,  we  have 
no  very  trustworthy  chronometer  for 
the  work  of  either.  That  they  required 
about  equal  amounts  of  time,  and  that 
both  together  have  occupied  a  large 
part  of  the  time  since  Niagara  began 
to  cut  its  gorge  from  Queens  ton 
heights  to  its  present  position  seven 
miles  to  the  south,  is  pretty  certain  ; 
but  opinions  as  to  the  age  of  Niagara 
vary  from  5,000  or  7,000  years  to  35.000. 
and  a  final  settlement  of  the  time  limit 
has  not  been  reached.  I  incline  to  the 
longer  estimate,  since  2,500  years  seems 
far  too  short  for  the  work  of  lake  On- 
tario in  cutting  down  Scarboro'  heights 

(24)  6th  An.  Rep.  State  Kesefrallon  at 
Niagara,  1888-9,  p.  60. 


and  shifting  the  materials  ten  miles  to 
the  westwards  to  build  up  Toronto  is- 
land. 

The  question  may  be  approached  f ron\ 
another  side.  How  long  did  it  require 
to  deform  the  old  beach  to  the  extent 
of  500  feet  since  the  lake  began,  or  320 
feet  since  its  beach  was  finished  ?  If 
Dr.  Gilbert's  estimate  of  42  feet  per 
hundred  miles  per  hundred  years,  as 
drawn  from  the  shifting  of  water  levels 
on  the  present  lakes,  is  correct,  the 
time  since  the  Iroquois  lake  was  drain- 
ed off  is  not  less  than  67,000  years,  and 
since  its  beginning  not  less  than  100,000 
years.  The  assumption  that  these  pro- 
cesses of  elevation  and  depressions  go 
on  uniformly  is  however  decidedly  im- 
probable. It  is  more  likely  that  such 
changes  begin  gently,  attain  a  maxi 
mum.  and  then  slowly  decline;  and  th» 
present  rate  of  tilting  probably  repre* 
aents  the  slowing  doM'n  of  the  move- 
ment before  it  finally  ceases,  so  that 
the  change  of  level  may  have  been 
much  more  rapid  in  earlier  times. 

However,  the  movement  of  elevation 
may  not  represent  a  simple  wave.  There 
may  have  been  accelerations  and  re- 
tardations in  the  process,  the  latter 
corresponding  to  the  better  marked 
beaches  to  the  northeast  of  the  hinge 
line.  Altogether  this  method  of  esti- 
mating the  time  gives  only  vague  sug- 
gestions, and  the  other  seems  the  more 
trustworthy.  We  may  conclude  then 
that  the  Iroquois  lake  lasted  not  more 
than  17,500  years,  and  probably  less  ; 
and  that  the  time  since  it  was  drained 
has  been  of  something  like  the  same 
duration. 

Bet  worn  the  time  of  lake  Iroquois 
and  that  of  lake  Ontario  intervened  the 
comparatively  short  period  of  retreat  of 
the  icp  from  the  St.  Lawrence  valley, 
indicated  probably  by  beaches  rising  to 
135  feet  above  lake  Ontario  in  the  Bay 
of  Quinto  resrion;  and  a  somewhat 
lonsrer  period  when  the  gulf  of  St.  Law- 
ronop  invaded  the  baf»\n  of  lake  Ontario, 
thouarh  the  waters  of  the  basin  appear 
to  have  remained  fresh  from  the  large 
inflow  of  the  Niagara  and  other  rivers. 

Economic  Geologry 

The  Iroquois  beach  in  Ontario  is  cf 
greater  importance  economically  than 
at  first  would  be  Imagined,  since  it 
affects  in  various  wajrs  the  fanner, 
the  railway  engineer  and  the  builder. 
It  is  not  an  accident  that  the  old 
shore  is  the  favorite  locality  for  main 
roads  and  for  farmers'  houses  and 
buildings,  for  the  top  of  the  shore 
cliff  in  elayey  regions  gives  the  driest 
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beaches  northeast  of  Port  Hope  are  not 
sufficiently  certain  to  make  these  re- 
sults more  than  a  rough  approximation 
to  the  truth. 

On  the  other  hand,  we  have  a  consid- 
erable amount  of  direct  evidence  bear- 
ing on  the  question.  At  Toronto  what 
are  almost  certainly  Iroquois  beach  de- 
posits, though  half  a  mile  south  of  the 
old  shore,  rest  on  an  eroded  surface  of 
interglacial  clay  about  70  feet  below  the 
Iroquois  beach  level  to  the  north.  As 
the  last  ice  advance  intervened  between 
the  laying  down  of  the  interglacial  clay 
and  the  opening  up  of  the  Iroquois  basin, 
we  must  suppose  that  the  upper  sheet 
of  boulder  clay,  which  is  quite  thick  at 
points  both  east  and  west,  was  removed 
during  a  time  when  the  water  stood  70 
feet  lower  than  at  the  last  stage  of  the 
Iroquois  lake. 

At  Hamilton  an  old  soil  with  trees 
and  bone^  of  various  animals  was  found 
ill  the  Hunter  street  tunnel  30  feet  be- 
low the  top  of  the  Iroquois  gravel  bar, 
so  that  the  earlier  water  level  must 
have  be^n  lower  than  that.  To  the  west 
of  this,  as  shown  on  a  previous  page, 
mammoth  tusks  and  bone^,  evidently 
not  waterworn,  occur  33  feet  above  the 
level  of  Ontario,  or  83  feet  below  the  top 
of  the  Iroquois  beach  half  a  n^ile  away. 
The  bones  and  tusks  occur  together  in 
a  layer  of  sand,  and  similar  remains  are 
found  a  few  feet  higher  up  (42  feet  above 
Ontario)  in  another  sand  pit  a  short 
distance  away,  so  that  we  may  suppose 
that  the  bones  were  not  washed  to  their 
present  resting  place,  but  that  the  ani- 
mals died  where  the  bones  are  found. 
If  this  supposition  is  correct  the  water 
of  lake  Iroquois  must  at  that  time  have 
been  80  feet  lower  then  than  at  the  lat- 
est stage. 

The  great  thickness  of  the  gravel  bar 
at  the  Desjardins  canal,  and  its  extra- 
ordinarily narrow  wall-like  form  sug- 
gest the  same  thinjir.  When  the  canal 
was  cut  clay  was  found  at  about  lake 
level;  above  this  there  are  57  feet  of 
stratitied  sand,  and  then  coarse  gravel, 
largely  cemented  to  conglomerate,  to  the 
toj).  Tlie  upper  CO  feet  of  coarse  gravel, 
scarcely  at  all    interi)edde(l    with     sand, 

ft  ' 

could  hardly  have  been  ])ile(l  u])  in  de'^p 
water,  hut  niu'it  have  heen  l)uilt  to  the 
full  hei<rht  hy  successive  additions  as 
the  water  rose. 
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ve  llu^n  evidence  of  two  kinds 
that  difTcrenlial  (dcvalinn  took 
rinir     the      existence      of      lake 

the  s])littin^  up  of  the  hciiches 
he  northeast,  and  at  the  other 

preseiu'e  of  old  soils  and  the 
of    land    animals    hnri^'d    from 

feet  beneath  the  latest  crrnvel 
the  old  lake.  The  «'vidence 
fTicient  to  settle  the  matter. 


In  working  out  the  differential  ele- 
vation of  the  beach  as  now  found  we 
must  keep  in  mind  that  from  Hamilton 
to  Rome  on  the  south  of  Ontario  ami 
to  Port  Hope  on  the  north  the  level  is 
that  of  the  last  stage  of  lake  Iroquois 
and  that  its  continuation  toward  the 
northeast  is  to  be  looked  for  in  the  low- 
est prominent  beach  of  the  series  found 
beyond  the  hinge  line.  The  higher 
beaches,  beyond  the  line  where  they 
split  up,  represent  continuations  of  bur- 
ied beaches  toward  the  southwest,  the 
highest  towards  the  northeast  corres- 
ponding to  the  lowest  toward  the  other 
end  of  the  basin.  The  difference  in  pre- 
sent altitude  of  the  extreme  ends  of 
the  earliest  beach  of  all  cannot  be  less 
than  500  feet,  and  may  be  greater  than 
that,  while  the  difference  of  level  be- 
tween the  ends  of  the  latest  formed 
beach  (116  at  Hamilton  and  498  at  West 
Huntingdon)    is   only   382    feet. 


Conditions  of  Iroqitois 


The  swinging  of  the  old  beaches  about 
a  fulcrum  running  20  degrees  north  of 
west  from  the  outlet  near  Rome,  New 
York,  gives  clear  proof  that  the  body 
of  water  was  completely  enclosed  and 
not  an  extension  of  the  Gulf  of  St. 
Lawrence;  for  otherwise  the  divergence 
of  the  beaches  would  run  from  eiul  to 
end  of  the  old  shore,  growing  less  how- 
ever toward  the  southwest.  This  con- 
firms the  evidence  as  to  the  character 
of  the  water  afforded  by  the  unios  found 
in  Iroquois  gravels  in  New  York,and  the 
campeloinas,  etc.,  in  deposits  of  that  j  ge 
in  Toronto.    The  water  was  fresh   (23). 

There  is  little  doubt  as  to  the  '.'har- 
acter  of  the  dam.  It  must  have  been 
the  ice  of  the  retreating  glacier,  which 
had  withdrawn  from  the  basin  of  .aKC 
Ontario,  but  still  blocked  the  St.  Law- 
rence valley  to  a  height  sufficient  to 
turn  the  water  southeastward  into  the 
Hudson.  The  highest  part  of  the  old 
shore,  near  West  Himtingdon,  is  tiow 
742  feet  above  the  sea,  but  doubt  le<*d 
it  then  stood  much  lower,  since-  the  de- 
formation recorded  in  the  beach  has 
taken  place  since  then.  Still  it  wa» 
high  enough  above  sea  level  to  allow 
of  a  current  through  the  Mohawk  val- 
lev   to   the   Hudson. 

The  exact  ]>osition  of  the  ice  dam 
is  not  easy  to  determine,  partly  no 
doubt  because  the  barrier  was  slowly 
shifting  toward  the  northeast.  One 
would  think  that  morainic  deposits 
should  record  the  stages  of  retreat,  but 
so  far  no  definite  evidence  of 
the  kind  has  been  found.  Some 
points  however  seem  fairly  certain. 
There  was  wide  open  water  sur- 
roundin<i    the    old      islands      near    West 
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Huntingdon  and  north  of  Campbellford, 
for  the  series  of  beaches  at  these  points 
gives  evidence  of  heavy  wave  action; 
and  the  latter  point  must  have  been 
exposed  to  open  water  for  a  long  time, 
for  there  is  a  range  of  43  feet  between 
the  highest  and  the  lowest  beach.  It 
is  curious  however,  to  find  only  the  low- 
est beach  well  marked  a  few  miles 
away,  to  the  north  of  Trent  river,  as 
if  the  region,  which  is  drift-covered  and 
well  adapted  to  receive  a  beach,  had 
been  protected  from  wave  action  before 
that  time  by  still  unmelted  ice. 

The  ice  front  appears  to  haveeoveroil 
the  high  hills  north  of  Madoc  and  prob- 
ably for  a  long  time  extended  over  Na- 
panee  and  parts  of  New  York  State 
north  of  Watertown  ;  and  Dr.  Gilbert's 
early  map  shows  its  position  perhaps  as 
well  as  any  map  that  could  be  con- 
structed now  (24). 

The    climate    was    probably    consider- 
ably colder  than    now  but    not     (luite 
Arctic,  for   even   in  the   early   days   of 
lake  Iroquois  tamarac  and  spruce  lived 
near  its  shore  at  Hamilton,  and  mam- 
moths and  caribou  were  very  common, 
while  wapiti,   buffalo  and  beaver   occa- 
sionally visited  the  shore,  and  man  him- 
self apparently  fashioned  stone  tools  at 
Toronto   Junction.       The   crumpling   of 
sand  beds  probably  of  Iroquois  age  in 
east  Toronto  may  indicate  the  shove  of 
icefloes  or  bergs,  but  the  water  was  not 
too  cold  to  be  inhabited  bv  a  number 
of  shell  fish  which  still  live  in  lake  On- 
tario. 

Duration  and  Ag^e  of  Beach 

The  old  shore  of  lake  Iroquois  is  as 
mature  as  the  present  shore  of  Ontario, 
and  it  probably  required  as  long  a  time 
to  carve  down  its  promontories  and 
build  its  gravel  bars  and  spits  across 
the  mouths  of  wide  bays  aa  the  present 
lake  has  needed  for  operations  of  the 
same  nature.  Unfortunately,  we  have 
no  very  trustworthy  chronometer  for 
the  work  of  either.  That  they  required 
about  equal  amounts  of  time,  and  that 
both  together  have  occupied  a  large 
part  of  the  time  since  Niagara  began 
to  cut  its  gorge  from  Queens  ton 
heights  to  its  present  position  seven 
miles  to  the  south,  is  pretty  certain  ; 
but  opinions  as  to  the  age  of  Niagara 
vary  from  5,000  or  7,000  years  to  35,000. 
and  a  final  settlement  of  the  time  limit 
has  not  been  reached.  I  incline  to  the 
longer  estimate,  since  2,500  years  seems 
far  too  short  for  the  work  of  lake  On- 
tario in  cutting  down  Scarboro*  heights 

(24)  6th  An.  Rep.  State  Kesefy»tlon  aC 
Nlagrara,  1888-9,  p.  60. 


and  shifting  the  materials  ten  miles  to 
the  westwards  to  build  up  Toronto  is- 
land. 

The  question  may  be  approached  from, 
another  side.  Eow  long  did  it  require* 
to  deform  the  old  beach  to  the  extent 
of  500  feet  since  the  lake  began,  or  320 
feet  since  its  beach  was  finished  ?  If 
Dr.  Gilbert's  estimate  of  42  feet  per 
hundred  miles  per  hundred  years,  as 
drawn  from  the  shifting  of  water  levels 
on  the  present  lakes,  is  correct,  the 
time  since  the  Iroquois  lake  was  drain- 
ed off  is  not  less  than  67,000  years,  and 
since  its  beginning  not  less  than  100,000 
years.  The  assumption  that  these  pro- 
cesses of  elevation  and  depressions  go 
on  uniformly  is  however  decidedly  im- 
probable. It  is  more  likely  that  such 
changes  begin  gently,  attain  a  maxi 
mum,  and  then  slowly  decline;  and  th» 
present  rate  of  tilting  probably  repre* 
senta  the  slowing  down  of  the  move- 
ment before  it  finally  ceases,  so  that 
the  change  of  level  may  have  been 
much  more  rapid  in  earlier  times. 

However,  the  movement  of  elevation 
may  not  represent  a  simple  wave.  There 
may  have  been  accelerations  and  re- 
tardations in  the  process,  the  latter 
corresponding  to  the  better  marked 
beaches  to  the  northeast  of  the  hinge 
line.  Altogether  this  method  of  esti- 
mating the  time  gives  only  vague  sug- 
gestions, and  the  other  seems  the  more 
trustworthy.  We  may  conclude  then 
that  the  Iroquois  lake  lasted  not  more 
than  17,500  years,  and  probably  less  ; 
and  that  the  time  since  it  was  drained 
has  been  of  something  like  the  same 
duration. 

Between  the  time  of  lake  Iroquois 
and  that  of  lake  Ontario  intervened  the 
comparatively  short  period  of  retreat  of 
the  ice  from  the  St.  Lawrence  valley, 
indicated  probably  by  beaches  rising  to 
135  feet  above  lake  Ontario  in  the  Bay 
of  Qninte  region ;  and  a  somewhat 
loneer  period  when  the  gulf  of  St.  Law- 
ronoe  invaded  t^e  ba»\n  of  lake  Ontario, 
though  the  waters  of  the  basin  appear 
to  have  remained  fresh  from  the  large 
inflow  of  the  Niagara  and  other  rivers. 

Economic  Geologry 

The  Iroquois  beach  in  Ontario  is  cf 
greater  importance  economically  than 
at  first  would  be  Imagined,  since  it 
affects  in  various  ways  the  fanner, 
the  railway  engineer  and  the  builder. 
It  is  not  an  accident  that  the  old 
shore  is  the  favorite  locality  for  main 
roads  and  for  farmers'  houses  and 
buildings,  for  the  top  of  the  shore 
cliff  in  clayey  regions  gives  the  driest 
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locality  in  the  farms  it  traverses,  and 
the  gravel  spits  and  bars  wliere  the 
ground  is  low  and  muddy  are  even 
more  important  as  giving  good  drain- 
Age  and  solid  foundation  for  roads  and 
farm  premises.  The  gently  sloping  ter- 
race below  the  shore  cliif  in  most  cases 
furnishes  the  richest  clay  land  of  the 
country,  as  below  the  **mountain"  in 
the  fruit-growing  region  south  of  Lake 
Ontario,  and  the  farms  '*at  the  front'* 
to  the  north  of  the  lake;  but  toward 
the  east  these  fields  are  apt  to  be 
marred  by  the  stones  washed  out  of 
the  boulder  clay  clitfs  by  waves  of  the 
ancient  lake.  Even  these  boulders, 
however,  are  put  to  use  for  founda- 
tions, and  where  derived  from  lime- 
stone regions,  for  lime  burning  to  sup- 
ply local  needs.  The  gravel  bars 
across  the  mouths  of  old  bays  supply 
the  favorite  road- building  material,  es- 
pecially in  districts  where  clay  is  the 
prevailing  soil,  and  the  township  roads 
are  better  where  such  gravel  pits  can 
be  opened  than  elsewhere.  The  stone 
roads  of  the  country  are  largely  metal- 
led with  broken  stone  from  the  bould- 
er pavements  of  the  old  beach. 

The  railroad  engineer  makes  good  use 
of  the  level  terrace  of  the  Iroquois 
shore,  the  Grand  Trunk  occupying  the 
Hat  land  near  the  foot  of  the  old 
shore  clitf  for  many  miles  south  and 
north  of  the  west  end  of  Lake  On- 
tario, while  the  Canadian  Pacific  does 
the  same  thing  near  Toronto.  The 
wonderful  gravel  bar  at  Burlington 
Heights  has  furnished  a  high  level 
causeway  across  the  marshy  flats  be- 
tween Hamilton  and  Dundas^  which 
both  railways  and  gravel  roads  have 
been  glad  to  put  to  use.  Even  more 
important  to  the  railways  has  been 
the  convenient  supply  of  ballast  which 
the  gravel  bars  afford  in  different  parts 
of  the  Province.  Such  pits  have  been 
opened  near  VVaterdown,  York,  Brook- 
lin  and  Quay's,  for  example. 

The  importance  of  the  old  shore 
to  towns  and  cities  is  well  shown  by 
the  fact  that  many  of  them  are  plant- 
ed on  the  well-drained  gravel  bars  or 
the  Hat  terrace  of  the  old  beach,  St. 
Catharines.  Hamilton  and  Toronto  all 
occupying  this  position.  The  clay  flats 
of  old  bays  or  lake  slopes  are  used 
in  many  places  for  brick-making,  the 
shallow  water  sand  deposits  are  used 
in  making  mortar  and  cemetlt  and  the 
shore  pra^e^s  serve  ai  road  metal  and  fof 
concrete.  How  serviceable  these  ma- 
terials are  may  be  seen  from  the  im- 
mense excavations  in  the  old  gravel 
bars  at  Hamilton,  and  at  Toronto 
Junction  and  York,  where  similar  bars 
provide  sand  and  gravel  for  use  in 
the   city.       The   red   brick    burned   at 


Hamilton    are    made  from     the    clay 

beds  of   Iroquois  age  to   the   west  of 

the  city  in  what  was  shoal  water     of 
l>undas  Bay. 

The  old  beaches  of  Iroquois  levels  to 
the  northeast  are  too  high  up  on  the 
flanks  pf  the  great  moraine  (the  Oak 
Kidges)  to  be  of  much  use  for  railways 
and  towns,  but  almost  everywhere  they 
are  employed  for  local  roadmaking  and 
other  purposes. 

Lower  Water  Levels 

When  the  great  ice  sheet  withdrew 
from  the  northern  flanks  of  the  Ad- 
irondacks  so  far  as  to  give  a  lower  out- 
let eastwards  than  that  through  the 
Mohawk  valley,  the  water  fell  succes- 
sively to  lower  and  lower  levels,  in- 
dicated, as  shown  by  Dr.  Gilbert  and 
Professor  Woodworth,  by  terraces  and 
spillways  where  the  drift  has  been 
scoured  off  to  the  solid  rock  by  the 
rush  of  water  between  the  ice  front 
and  the  northern  slope  of  the  moan- 
tains,  it  is  not  likely  that  any  of 
these  halts  were  of  long  duration, 
but  some  of  them  seem  to  have  been 
long  enough  to  permit  the  cutting  of 
terraces  or  the  formation  of  beaches 
in  the  Bay  of  Quinte  region.  Later 
the  ice  withdrew  so  far  to  the  north- 
cast  that  the  upper  St.  Lawrence  and 
Ottawa  valleys  were  free.  There  may 
have  been  a  low  level  lake  dammed  by 
ice  in  the  lower  St  Lawrence,  and 
emptying  by  the  Champlain  valley  into 
the  Hudson,  as  thought  by  Mr.  Warren 
Uphani,  but  no  beaches  have  been  cer- 
tainly connected  with  it  in  Ontario. 

Later  still  the  St.  Lawrence  valley 
was  wholly  cleared  of  ice,  and  the 
sea  entered  it  as  an  enlarged  gulf  of 
St.  Lawrence,  reaching  past  Montreal 
and  expanding  as  a  wide  sea  from 
the  Ottawa  above  Pembroke  to  a  point 
west  of  Ogdensburg  in  New  York  State. 

The  land  stood  so  low  at  this  time 
that  sea  level  rose  perhaps  100  feet 
above  tlie  surface  of  the  present  lake 
Ontario,  and  one  would  expect  to  find 
salt  water  beaches  in  the  Ontario  basin, 
but  no  marine  shells  have  been  found 
west  of  Brockville,  so  that  we  may  sup- 
pose that  the  Niagara  and  other  rivers 
sntfiopd  to  keep  this  great  body  of  water 
fresh.  The  marine  deposits  of  Ontario 
have  been  described  previously  (25). 
but  part  of  the  grouna  has  since  been 
covered  more  carefully  and  the  results 
of  the  examination  will  be  given  here. 

No  distinct  beaches  lower  than  the 
Iroquois  have  yet  been  found  in  the 
western  part  of  the  Ontario  basin,  and 

(25)  Bur.  Mines.  1001:  Sea  Beaches  of 
Eastern    Ontario,    pp.    215-227. 
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somewhat  to  the  west  the  clay  flat  with 
shore  cliff  »eeai»  to  run  out,  mid  gentle 
hills  project  southward  as  a  vague  pro- 
montory. To  the  east  there  are  sand 
hills  interfering  with  the  tracing  of  the 
beach,  but  just  east  of  Brighton,  it  onoe 
more  becomes  dbtinct  with  a  high  shore 
cliff  against  Ivills  of  boulder  clay  at  a 
level  of  334  feet  above  the  sea,  or  88 
feet  above  Ontario.  From  this  to 
Trenton  the  shore  is  well-defined. 

Near  Trenton 

Near  Trenton  the  beach  levels  sud' 
denly  become  more  numerous  and  bet* 
ter  defined,  probably  because  the  body 
of  water  whose  waves  did  the  work 
was  greatly  widened  toward  the  east. 
At  the  central  Ontario  railway  station 
near  the  bay  of  Quinte  a  wide  gravel 
bar  runs  northward  at  a  level  of  26 
feet  above  the  bay,  wliich  is  the  same 
as  that  of  lake  Ontario;  and  on  the 
fianks  of  the  great  esker  which  forms 
so  conspicuous  a  ridge  to  the  northwest 
ol  the  town,  there  is  a  pretty  well- 
marked  gravel  terrace  rising  78  feet 
above  the  bay.  A  sharply  defined  cut 
terrace  at  the  southeast  end  of  the  es- 
ker stands  135  feet  above  the  bay,  and 
runs  as  a  narrower  shelf  along  each 
fiank  of  the  ridge,  which  rises  to  190 
feet  at  the  highest  point. 

To  the  north  of  the  Grand  Trunk  sta- 
tion at  Trenton  eeker-like  sand  and 
gravel  ridges  rise  as  islands  from  the 
lowest  fiat,  almost  certainly  a .  water 
level,  and  a  gravel  bar  near  a  shore 
clitr  at  the  Roman  Catholic  cemetery 
is  42  feet  above  the  Trent  river  at  the 
level  of  the  bay. 

Where  the  wide  valley  of  the  river 
Trent  escapes  from  the  morainic  hills 
a  series  of  terraces  rises  above  it  on 
the  west  side,  the  lowest  31  feet  above 
the  level  of  the  bay,  the  second,  which 
is  also  the  best  formed,  at  55  feet, 
while  a  less  defined  terrace  reaches  81 
feet.  The  top  of  a  stony  ridge  just 
above  is  flat,  and  may  also  represent  a 
water  level  at  127  feet,  but  this  is 
doubtful.  The  terrace  at  55  feet  (301 
feet  above  the  sea)  is  repeated  at  the 
same  level  by  a  broad  gravel  plain  east 
of  the  river,  and  a  cut  bank  south  of 
the  railway  bridge  shows  a  few  feet  of 
stratified  gravel  overlying  shaly  Tren- 
ton limestone. 

It  has  been  noted  by  former  students 
of  the  region  that  the  valley  of  Trent 
river  is  a  misfit,  being  far  too  large 
for  the  present  stream,  and  this  has 
been  explained  by  supposing  that  the 
waters  of  the  upper  lakes  once  discharge 
ed  in  this  direction  before  the  upward 
tut      of      the      region      toward    the 
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northeast  forced  them  into  their  pre- 
sent circuitous  course  by  lake  Erie  and 
Niagara   Falls. 

East  of  the  Trent  the  old  shorty  which 
is  fairly  constant  from  Cobourg  to  Tren- 
ton, could  not  be  traced  farther,  though 
hills  of  boulder  clay  rise  high  enough  to 
receive  it  not  far  from  the  river.  Nor 
has  it  been  traced  with  certainty  north 
of  Belleville,  though  something  like  a 
boulder  pavement  at  377  feet  above  the 
bay  is  found  about  a  mile  north  of  the 
42ity.  About  ten  miles  to  the  north  a 
gravel  pit  near  the  Belleville  and  Peter- 
borough railway  stands  at  140  feet 
above  the  bay  or  386  above  the  sea.  The 
two  elevations  just  given  were  deter- 
mined by  aneroid,  the  previous  ones  by 
hand  leveL 

Prince  Edward  County 

Crossing  the  narrow  isthmus,  now  cut 
by  the  Murray  canal,  which  transforms 
the  Prince  Edward  peninsula  into  an  is- 
land, low  land  follows,  partly  formed  of 
gentle  swells  of  till)  partly  of  the 
greatly  decayed  surface  of  the  shaly 
Trenton  limestone;  and  it  is  not  until 
Wellington  is  nearly  reached  that  clear 
evidence  of  old  wave  action  is  found. 
Here  a  well  formed  bar  more  than  a 
mile  long  runs  parallel  to  the  present 
shore,  but  at  a  height  of  91  feet  above 
it.  It  was  apparently  formed  in  the 
same  way  as  the  present  long  bar 
stretching  across  the  mouth  of  a 
swampy  bay  to  the  east  of  the  village, 
connecting  it  with  the  interesting  series 
of  sand  dunes  on  the  opposite  shore. 
The  "sand  banks,"  which  rise  60  or  60 
feet  above  the  lake,  are  a  favorite  and 
picturesque  resort  for  parties  from 
Wellington  nnd  Picton. 

East  of  Wellington  the  tableland  of 
Trenton  limestone  so  characteristic  of 
Prince  Edward  county  rises,  often  as  a 
steep  escarpment  with  nearly  level  top, 
and  at  its  southeast  end,  where  it  ap- 
proaches the  shore  of  lake  Ontario  at 
Waupoos  and  Top  of  the  Rock,  good 
beaches  are  found  at  several  levels.  At 
the  former  villap:e,  which  lies  between 
the  cliflT  and  the  shore,  a  boulder  pave- 
ment becrins  at  50  feet  above  the  lake 
and  slopes  upward  to  68  feet,  beyond 
which  is  a  jjravel  terrace  with  fairlv 
well  rounded  stones  at  78  feet,  another 
gravel  bar  at  90  feet,  and  another  good 
bar  at  04  feet.  There  mav  be  a  fourth 
at  113  foot,  but  the  evidence  is  rather 
faint.  There  is  a  lagoon  between  the 
second  and  third  bars,  and  thev  are 
formed  of  pebbles  as  well-rounded  as 
those   of   the   present  beach. 

Near  the  Top  of  the  Rock,  two  or 
three   miles   to   the   west,     terraces   on 


gravel  bars  occur  at  39  feet,  49  feet, 
and  73  feet,  the  last  with  a  low  lime- 
stone cliff  in  the   rear 

On  the  bay  of  Quinte  side  of  Prince 
Edward  county  much  of  the  shore  is 
formed  of  sheer  limestone  cliffs  rising 
from  150  to  200  feet  above  the  water; 
but  near  some  of  the  bays  terraces  may. 
be  seen,  as  west  of  Cressy,  where  a 
well-defined  sand  terrace  stands  at  42 
feet,  with  a  doubtful  water  level  at  57 
and  a  good  beach  line  and  bar  at  83 
feet.  The  top  of  the  cliff  here  rise» 
192  feet  above  the  bay  of  Quinte. 

At  Glenora,  where  flour  mills  and 
foundries  are  run  by  water  power  from 
the  Lake  on  the  Mountain,  terraoes  are 
seen  to  the  west  of  the  mills,  which  are 
at  the  foot  of  a  vertical  cliff,  in  a  bay- 
like recession  of  the  escarpment.  The 
lowest,  which  is  poorly  marked,  is  at  16 
feet,  the  second,  also  poorly  defined,  at 
55  feet,  and  the  highest,  which  is  well 
cut  at  the  foot  of  the  cliff,  is  at  62 
feet. 

The  Lake  on  the  Mountain  appears 
to  be  a  rock  basin,  since  its  outlet  is 
over  the  limestone  of  the  cliff.  Its 
surface  is  176  feet  above  the  hay  of 
Quinte,  and  its  depth  is  said  to  be  98 
feet  at  the  deepest  point.  It  is  about 
three  miles  long  and  three-quarters  of  a 
mile  wide,  with  a  drainage  basin  o£ 
about  four  square  miles,  the  rocks  ris- 
ing 30  or  40  feet  above  it  to  the 
south.  The  stream  flowing  from  it,  as 
might  be  expected,  is  very  small,  but 
the  great  height  of  the  fall,  175  feet, 
makes  it  of  some  importance,  since  the 
four  small  turbines  of  four  to  six 
inches  diameter  generate  200  horse 
power.  It  is  said  that  60  feet  off  shore 
at  the  mill  the  bay  of  Quinte  is  100 
feet  deep,  and  not  far  out  a  depth  of 
150  feet  is  reached,  so  that  the  real 
height  of  the  cliff  is  much  greater  than 
its  apparent  height.  To  the  north  an 
almost  continuous  cliff  rises  beyond  the 
bay  leading  toward  Picton  and  stretches 
most  of  the  way  to  Deseronto. 

Beach  levels  were  looked  for  between 
Glonora  and  Picton,  but  only  one  was 
found,  at  135  feet  above  the  bay  ;  s 
more  careful  search  may  disclose  lower 
beaches  however  on  the  drift-covered 
hill-sides  of  the  narrow  valley. 

Prince  Edward  is  one  of  the  most  in- 
teresting counties  in  Ontario  in  some 
respects,  formed  as  it  is  of  two  flat 
tablelands  rising  in  steep  precipices 
above  the  bay  of  Quinte  on  the  north 
and  lake  Ontario  on  the  south,  with 
however  a  large  area  of  quite  low 
ground  toward  the  west  from  Welling- 
ton to  the  Murray  canal.  A  narrow 
valley  separates  the  two  blocks  of  high 
land,  running  between  Picton  and  Wei- 
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lington,  and  at  the  higher  water  levels 
described  above  the  two  plateaus  were 
islands.  In  spite  of  the  tableland  char- 
acter of  much  of  the  county  it  nowhere 
rises  to  a  greater  height  apparently 
than  220  or  240  feet  above  the  adjoin- 
ing waters,  and  during  the  time  of  lake 
Iroquois  it  was  deeply  submerged. 

Belleville  to  Gaoanoque 

On  the  north  shore  of  the  bay  of 
Qulnte  there  has  been  no  success  in  the 
search  for  beaches,  though  a  number  of 
promising  localities  were  examined. 
Mear  Napanee  hills  rise  to  407  feet 
above  sea  level,  or  261  feet  above  the 
bay,  with  boulder  clay  in  many  places 
of  fair  thickness,  but  nowhere  was  a 
beach  discovered.  There  are  stratified 
clays  covering  stratified  sand  and  ris- 
ing 21  feet  above  Napanee  river,  which 
is  at  tlie  level  of  the  bay  below  the 
town,  but  no  higher  terraces  are  to  be 
found.  East  of  the  river  above  its  fall 
at  the  town  there  are  flats  that  some- 
what suggest  water  levels,  but  these  are 
almost  certainly  caused  by  horizontal 
beds  of  the  limestone  exposed  in  a 
quarry  near  by.  As  there  would  be  a 
a  wide  sweep  for  waves  from  the  south 
against  this  hill,  one  would  expect  to 
find  beaches  there. 

The  next  point  examined  for  old 
beaches  was  iCingston  and  its  environs; 
but  near  Bath,  while  passing  by  steamer, 
one  observes  what  may  be  a  terrace 
with  shore  cliff  east  of  the  village.  The 
hill  near  the  fort  east  of  jvings^n  rises 
nearly  130  feet  above  the  lake,  with 
some  boulder  clay,  but  shows  no  evi- 
dence of  the  lower  beaches.  However, 
the  amount  of  drift  is  small,  the  rock 
consisting  of  Laurentian  granite  capped 
with  limestone  and  coming  near  the  sur- 
face in  most  places.  The  hills  three  or 
four  miles  north  of  Kingston  rise  still 
higher,  but  were  not  explored. 

Still  to  the  east  the  region  near  Gan- 
anoque  was  carefully  searched  for 
beaches,  almost  every  hill  rising  high 
enough  to  take  the  upper  beaches  hav- 
ing been  visited,  but  without^  result, 
though  there  should  have  been  a  wide 
stretch  of  water  to  the  south.  It  should 
be  noted,  however,  that  most  of  the  hills 
consist  of  rock  without  much  drift.  Near 
Marble  rock,  a  few  miles  up  Gananoque 
river,  there  are  slopes 'of  stony  till  rest- 
ing on  hills  of  quartzite  and  granite, 
which  might  be  expected  to  record  wave 
action  if  there  had  been  upper  water 
levels  of  any  duration,  but  nothing  of 
the  kind  was  seen. 

In  the  lower  ground  there  is  a  broad, 
nearly  flat  plain  of  clay,  forming  good 
fanning  land  to  the  east  of  the  lliou- 
sand  Island  station  on  the  Grand  Trunk, 

16  H. 


much  suggesting  a  water  level;  but  oc* 
casionally  a  gently  rounded  surface  of 
Laurentian  shows  through  it,  and  more 
often  flat-lying  standstone  crope  out,  so 
that  apparently  the  level  surface  of  the 
plain  is  largely  due  to  this  and  not  to 
pleistocene  water  action.  Lower  down 
there  is  some  stratified  sand  toward  the 
west  end  of  Gananoque  rising  as-  a  cliff 
46  feet  above  the  St.  Lawrence,  which  is 
still  practically  at  the  level  of  lake  On- 
tario. Sand  hills  a  few  miles  west  of 
Gananoque  have  the  appearance  of 
kame  deposits  of  glacial  and  not  wave 
formation. 

East  of  Gananoque 

The  region  east  of  Gananoque  as  far 
as  Brockville  and  north  to  Athens  and 
Delta  was  traversed  in  numerous  places 
with  results  no  more  conclusive  tlian  be- 
fore. The  only  probable  water  level  is 
a  continuation  of  the  clay  plain  uear 
Gananoque  past  Lansdowne  and  Mal- 
lorytown;  but  here  also  the  level  sur- 
face is  probably  due  to  flat  beds  of  sand- 
stone or  limestone,  which  occasionally 
crop  out  as  a  low  escarpment.  The  high- 
er hills  are  usually  of  rock,  though  some- 
times morainic. 

Exploration  near  Smitth'e  Falle     and 

Perth  was  equally  unsuccessful,  though 

kame-like  deposits  exist  at  the  former 
place. 

As  marine  shells  occur  at  Brockville, 
the  region  surrounding  waic  town  was 
more  carefully  explored,  but  withoiSi 
finding  any  well-marked  raised  beaches. 
The  shells,  which  seem  to  be  s^all  ma- 
comas,  are  found  in  the  stratified  clay 
worked  for  brickmaking  jus€  north  of 
the  Grand  Trunk  railway.*  The  i-Xa^ 
rises  to  285  feet  above  the  sea,  or  about 
40  feet  above  the  St.  Lawrence,  and 
seems  to  have  been  deposited  in  a  nar- 
row bay  running  up  the  valley  of  the 
creek,  with  a  promontory  of  boulder 
clay  hiUs,  on  which  the  higher  part  of 
the  town  stands,  rising  100  feet  higher 
and  projecting  eastwards. 

Similar  stratified  clay,  in  which,  how- 
ever, no  fossils  have  yet  been  found,  is 
exposed  bv  the  creek  at  Lyn  3  or  4  mues 
west  of  Brockville.  The  drumlin  hills 
north  and  west  of  the  town  were  not 
found  to  be  terraced,  and  the  higher 
hills  near  Lyn  and  north  of  that  place 
showed  no  signs  of  lake  or  marine  ac- 
tion, though  there  are  structural  plains 
caused  by  flat  limestone  or  sandstone 
capping  the  irregularly  rounded  sum- 
mits of  the  Laurentian.  There  is  strati- 
fied sand  on  the  shore  of  the  St.  Law- 
rence at  a  cemetery  west  of  Brockville, 
but  no  shells  were  found  there,  and  the 
sand  rises  only  20  feet  or  so  above  the 
water,  with  no  suggestion  of  a  terrace. 
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East  and  northeast  of  Brockville  mar- 
ine deposits  with  numerous  shells  liave 
been  found  at  many  points,  as  noted  in 
a  former  paper,  and  it  was  thought  well 
to  re-examine  the  points  nearest  to 
Brockville.  Near  Maitland  a  gravel 
ridge  or  bar  south  of  the  Grand  Trunk 
railway,  containing  fragments  of  mar- 
ine shells  (macoma),  was  leveled  once 
more  and  found  to  rise  331  feet  above 
the  sea,  instead  of  350,  as  determined 
formerly  by  aneroid.  Tftie  ahell  pockets 
in  the  Gladstone  gravel  pit  a  few  miles 
farther  east,  not  for  Irom  Presoott,  were 
examined  again,  and  their  level  deter- 
mined as  320  feet  above  the  sea,  con- 
firming the  aneroid  work  done  in  former 
years. 

Old  Beaches  in  New  York 

As  the  search  for  raised  beaches  on 
the  north  shore  of  the  St.  Lawrence  met 
with  so  little  success,  some  attention 
was  paid  to  the  south  shore  also,  and 
with  better  results.  The  Canadian 
islands  east  of  Kingston  scarcely  rise 
high  enough  to  record  any  but  the  very 
lowest  beaches,  and  on  Howe  island,  the 
only  one  studied,  little  of  interest  was 
found.  Well  stratified  clay  rises  as  a 
low  cliff  near  the  east  end,  bul  without 
any  distinct  beach  level,  and  the  thin 
boulder  clay  on  higher  parts  showed  no 
sign  of  water  action.  A  few  isolated 
hills  of  Archaean  rocks  rise  through  the 
Trenton  limestone  forming  most  of  the 
surface,  one  reaching  126  feet  above  lake 
Ontario,  but  too  bare  of  drift  materials 
to  preserve  much  record  of  wave  action. 

On  Grindstone  Island,  south  of  Gan- 
anoque,  and  just  south  of  the  inter- 
national boundary,  rolling  hills  of  till 
give  better  opportunities  for  wave  ac- 
tion, and  here  well -formed  <Tnivol 
beaches  occur  at  125  and  140  feet 
above  the  river.  Morainic  hills  west 
of  Clayton  scarcely  rise  high  enough 
for  the  highest  of  these  beaches,  but 
stratified  gracel  occurrs  on  top  at  about 
132  feet  above  the  St.  Lawrence.  At 
lower  levels  there  are  stratified  clays 
with  sand  beneath  rising  41  feet  above 
the  river,  and  similar  materials  are 
found  in  cuttings  made  by  a  creek  to 
the  south  of  the  town,  with  a  clay 
plain  at  63  feet.  Near  Lafargeville,  six 
or  seven  miles  to  the  southeast,  mor- 
ainic hills  show  good  gravel  bars  and 
beaches  facing  northwest  at  204  and 
209  feet,  and  less  certainly  at  262  feet 
above  the  St.  Lawrence. 

Near  Oj^densburg,  opposite  Prescott, 
flat  delta  deposits,  mainly  of  sand,  ris- 
ing 36  feet  above  the  river,  contain 
numerous  marine  shells,  chiefly  lar^e 
macomas.  though  saxicava  and  cylich- 
na  were  found  also.       At  Norwood,  N. 


Y.,  24  miles  east  of  Ogdensburg,  ma- 
rine shells  are  found  in  stratified  gravel 
■  115  feet  above  the  St.  Lawrence,  or 
about  360  feet  above  the  sea.  A 
well-formed  gravel  beach  occurs  on  a 
morainic  hill  northeast  of  the  town  at 
a  slightly  higher  level. 

1  am  under  great  obligation  to  Dr. 
Merrill,  Director  of  the  Geological  Sur- 
vey of  New  York,  and  to  Professor 
Wood  worth  of  Harvard  University,  for 
providing  the  opportunity  to  visit  these 
old  beaches  and  others  in  the  Lake 
Champlain  region,  farther  to  the  east. 

As  the  scourways  north  of  the  Adir- 
ondacks,  where  the  waters  rushed  past 
the  edge  of  the  ice  during  its  slow  re- 
treat, determined  the  levels  of  the 
lake  behind,  it  is  evident  that  they 
must  have  controlled  the  series  ot 
beaches  lower  than  the  Iroquois  level 
and  above  sea  level,  but  Professor 
Woodworth's  report  must  be  awaited 
for  detailed  connections  between  them. 
He  is  of  opinion  that  the  higher 
beaches  were  formed  at  successive 
stages  of  the  freshwater  lake,  and  the 
lower  ones  formed  by  the  sea,  and  this 
must  be  accepted  as  highly  probable. 
It  is,  however,  not  easy  to  determine 
just  which  level  should  be  looked  upon 
as  representing  the  highest  marine 
beach. 

Thotssand  Island  Straits 

In  confirmation  of  this  view  we  have 
the  negative  evidence  from  the  north 
side  of  the  St.  Lawrence,  where  no 
well-detined  beaches  of  any  description 
occur,  so  far  as  observed,  between  the 
Bay  of  Quinte  and  Brockville.  Is  not 
this  accounted  for  by  supposing  the 
region  to  have  been  occupied  by  ice 
while  the  beaches  in  New  York  were 
being  formed  ?  If  this  explanation  I? 
accepted  it  may  be  connected  with  the 
similar  lack  of  beaches  belonging  to 
the  higher  Iroquois  series  to  the  north 
and  east  of  West  Huntingdon.  It  is 
even  possible  that  the  ice  stUl  held  the 
hills  north  of  Lyn  and  Gananoque  after 
the  salt  water  had  reached  the  pres- 
ent Thousand  Island  region,  though 
it  is  evident  that  there  was 
open  water  surrounding  Grindstone  is- 
land. If  the  limit  of  marine  shells  rep- 
resents also  the  highest  level  of  the  sea 
when  the  Thousand  Island  straits  were 
first  opened  by  the  withdrawal  of  the 
ice,  the  water  stood  86  feet  above  the 
present  river  at  Maitland  and  115  feet 
above  it  at  Norwood,  N.Y.,  33  miles 
away  in  a  direction  a  little  north  of 
east!  The  difference  seems  rather  large 
however,  to  be  due  to  diflferential  eleva- 
tion toward  the  northeast.  At  Ganan- 
oque 35  miles  to  the  southwest  the  ele- 
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East  and  northeast  of  Brockville  mar- 
ine deposits  with  numerous  shells  liave 
been  found  at  manv  points,  as  noted  in 
a  former  paper,  and  it  was  thought  well 
to  re-ezamme  the  points  nearest  to 
Brockville.  Near  Maitland  a  gravel 
ridge  or  bar  south  of  the  Grand  Trunk 
railway,  containing  fragments  of  mar- 
ine shells  (macoma),  was  leveled  once 
more  and  found  to  rise  331  feet  above 
the  sea,  instead  of  350,  as  determined 
formerly  by  aneroid.  Itie  ahell  pockets 
in  the  Gladstone  gravel  pit  a  few  miles 
farther  east,  not  for  Irom  Presoott,  were 
examined  again,  and  their  level  deter- 
mined as  320  feet  above  the  sea,  con- 
firming the  aneroid  work  done  in  former 
years. 

Old  Beaches  in  New  York 

As  the  search  for  raised  beaches  on 
the  north  shore  of  the  St.  Lawrence  met 
with  so  little  success,  some  attention 
was  paid  to  the  south  shore  also,  and 
with  better  results.  The  Canadian 
islands  east  of  Kingston  scarcely  rise 
high  enough  to  record  any  but  the  very 
lowest  beaches,  and  on  Howe  island,  the 
only  one  studied,  little  of  interest  was 
found.  Well  stratified  clay  rises  as  a 
low  cliff  near  the  east  end,  bul  without 
any  distinct  beach  level,  and  the  thin 
boulder  clay  on  higher  parts  showed  no 
sign  of  water  action.  A  few  isolated 
hills  of  Archaean  rocks  rise  through  the 
Trenton  limestone  forming  most  of  the 
surface,  one  reaching  126  feet  above  lake 
Ontario,  but  too  bare  of  drift  materials 
to  preserve  much  record  of  wave  action. 

On  Grindstone  Island,  south  of  Gan- 
anoque,  and  just  south  of  the  inter- 
national boundary,  rolling  hills  of  till 
give  better  opportunities  for  wave  ac- 
tion, and  here  well-formed  <inivol 
beaches  occur  at  125  and  140  feet 
above  the  river.  Morainic  hills  west 
of  Clayton  scarcely  rise  high  enough 
for  the  highest  of  these  beaches,  but 
stratified  gracel  occurrs  on  top  at  nhont 
132  feet  above  the  St.  Lawrence.  At 
lower  levels  there  are  stratified  clays 
with  sand  beneath  rising  41  feet  above 
the  river,  and  similar  materials  are 
found  in  cuttings  made  by  a  creek  to 
the  south  of  the  town,  with  a  clay 
plain  at  63  feet.  Near  Lafargcville,  six 
or  seven  miles  to  the  southeast,  mor- 
ainic hills  show  good  gravel  bars  and 
beaches  facing  northwest  at  204  and 
20fl  feet,  and  less  certainly  at  262  feet 
above  the  St.  Lawrence. 

Near  Oordensburg.  opposite  Prescott, 
flat  delta  deposits,  mainly  of  sand,  ris- 
ing 36  feet  above  the  river,  contain 
numerous  marine  shells,  chiefly  larjre 
macomas,  thouph  saxicava  and  cylich- 
na  were  found  also.       At  Norwood,  N. 


Y.,  24  miles  east  of  Ogdensburg,  ma- 
rine shells  are  found  in  stratified  gravel 
115  feet  above  the  St.  Lawrence,  or 
about  360  feet  above  the  sea.  A 
well-formed  gravel  beach  occurs  on  a 
morainic  hill  northeast  of  the  town  at 
a  slightly  higher  level. 

1  am  under  great  obligation  to  Dr. 
Merrill,  Director  of  the  Geological  Sur- 
vey of  New  York,  and  to  Professor 
Woodworth  of  Harvard  University,  for 
providing  the  opportunity  to  visit  these 
old  beaches  and  others  in  the  Lake 
Champlain  region,  farther  to  the  east. 

As  the  scourways  north  of  the  Adir- 
ondacks,  where  the  waters  rushed  past 
the  edge  of  the  ice  during  its  slow  re- 
treat, determined  the  levels  of  the 
lake  behind,  it  is  evident  that  they 
must  have  controlled  the  series  of 
beaches  lower  than  the  Iroquois  level 
and  above  sea  level,  but  Professor 
Woodworth's  report  must  be  awaited 
for  detailed  connections  between  them. 
He  is  of  opinion  that  the  higher 
beaches  were  formed  at  successive 
stages  of  the  freshwater  lake,  and  the 
lower  ones  formed  by  the  sea,  and  this 
must  be  accepted  as  highly  probable. 
It  is,  however,  not  easy  to  determine 
just  which  level  should  be  looked  upon 
as  representing  the  highest  marine 
beach. 

Thousand  Island  Straits 

In  confirmation  of  this  view  we  have 
the  negative  evidence  from  the  north 
side  of  the  St.  Lawrence,  where  no 
well-detined  beaches  of  any  description 
occur,  so  far  as  observed,  between  the 
Bay  of  Quinte  and  Brockville.  Is  not 
this  accounted  for  by  supposing  the 
region  to  have  been  occupied  by  ice 
while  the  beaches  in  New  York  were 
being  formed  ?  If  this  explanation  l* 
accepted  it  may  be  connected  with  the 
similar  lack  of  beaches  belonging  to 
the  higher  Iroquois  series  to  the  north 
and  east  of  West  Huntingdon.  It  is 
even  possible  that  the  ice  still  held  the 
hills  north  of  Lyn  and  Gananoque  after 
the  salt  water  had  reached  the  pres- 
ent Thousand  Island  region,  though 
it  is  evident  that  there  was 
open  water  surrounding  Grindstone  is- 
land. If  the  limit  of  marine  shells  rep- 
resents also  the  highest  level  of  the  sea 
when  the  Thousand  Island  straits  were 
first  opened  by  the  withdrawal  of  the 
ice,  the  water  stood  86  feet  above  the 
present  river  at  Maitland  and  115  feet 
above  it  at  Norwood,  N.Y.,  33  miles 
away  in  a  direction  a  little  north  of 
east.*  The  difference  seems  rather  large 
however,  to  be  due  to  differential  eleva- 
tion toward  the  northeast.  At  Ganan- 
oque 35  miles  to  the  southwest  the  ele- 
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1  would  be  less  than  at  Maitland, 
ps  not  more  than  60  or  60  feet 
the  St.  Lawrence^  and  may  tw 
ented  by  the  stratified  clay  rorm- 
lains   near  Clayton. 

this  assumption  is  correct  the 
at  Gananoque  and  Clayton  was 
lan  twice  as  wide  as  the  St.  Law- 
is  now,  and  allowing  for  clay 
1  from  the  riv^r  channel  aince  the 
e  period,  not  more  than  20  or  30 
leeper  than  the  present  channel, 
-n  near  Brockville  the  strait  was 
narrower^  but  its  shore  on  the 
^ork  side  is  not  exactly  known. 

nay  be  considered  doubtful  liow- 
f  the  upper  limit  of    sea     sliells 

represents  the  highest  sea  level 
!  straits^  although  the  shell  beds 
id  to  are  of  coarse  ma- 
,        gravel      or       sand,        which 

not  have  been  formed  in  deep 
If  the  gravel  beaches  on 
.tone  island,  in  which  no  shells 
)een  found,  are  of  marine  forma- 
^he  water  level  must  have  been 
et  aibove  the  St.  Lawrence,  and 
ig  for  erosion  of  clay  by  the  pre- 
iver,  the  depth  of  water  must 
»een  at  least  100  feet  greater  than 
How  wide  the  straits  were  at 
me  is  uncertain,  since  ice  prob- 
>ccupied  the  north  shore  as  far 
.3  Gananoque  and  perhaps  as  far 
)anee,  but  the  straits  can  hardly 
>een  less  than  7  or  8  miles  wide. 

^he   ice  abandoned  the   region  of 

:tawa   and   St.   Lawrence   vallejrs 

e  low  land  between,  the  sea  fol- 

up  its  edge,  its  first  level  being 

)tedly  above  that  of  lake  Ontario 

northwestern  end,  but   probably 

jrably     below     its   level     at   the 

'estern   end,  owing  to   the  diflfer- 

altitude  of  the  land  to  the  north- 

b  the   time.       Though  the   water 

Ontario  basin  stood  at  sea  level 

,    apparently   kept   fresh   by   the 

which   flowed   into    it,   especially 

a. 

he  land  to  the  northeast  rose  the 
thdrew  until  the  Ontario  basin 
it  off  from  the  gulf  of  Eaatern 
0,  and  the  St.  Lawrence  river  be- 
flow  at  the  Thousand  Islands.  As 
cd  ])y  Dr.  SjK'ncer.  the  valley 
5ored  at  first  with  boulder  clay 
or  siri\i\\\oi\  niiitorials,  ])nt  those 
gradually  removed  to  form  tlie 
.  channel,  wliich  is  mainly  rocky 
an  accidental  character,  the  river 
illy  havinj;  done  no  cutting  into 
sent  bed  of  Archaean  and  0am- 
.irian    rock. 

lowest  beaches  and    terraces     in 

:  of  Quinte  region  may  have  l)een 

before  the  drift  materials  of  the 


Thousand    islands   were    swept   off    by 
the  river. 

As  soon  as  lake  Ontario  was  cut  off 
from  the  sea,  the  continued  differential 
elevation  toward  the  northeast  caused 
the  backing  up  of  its  waters  at  the 
opposite  end,  so  that  now  there  are 
60  or  70  feet  of  water  in  the  Niagara 
river  near  its  mouth  and  about  the 
same  depth  in  Hamilton  bay  within  the 
Burlington  barrier  beach. 

Stimmary 

The  succession  of  events  in  the  re- 
treat of  the  last  ice  sheet  (Wisconsin 
sheet)  may  be  summed  up  as  followg, 
paying  roecial  attention  to  water  levels 
in  the  Ontario  and  St.  Lawrence  val- 
leys : 

1.  Retreat  of  the  ice  front  to  the 
Oak  ridges  moraine  set  free  the  basin 
of  lake  Ontario  and  drained  off  lake 
Warren  ;  but  the  St.  Lawrence  valley 
from  Havelock  to  Watertown  in  New 
York  was  still  blocked  with  ice,  so  that 
the  overflow  from  lake  Algonquin,  oc- 
cupying the  basins  of  the  three  upper 
lakes,  was  impounded  as  lake  Iroquois, 
wliich  had  an  outlet  past  Rome,  N.Y., 
into  the  Hudson.  The  northeastern 
part  of  the  continent  stood  lower  than 
at  present,  so  that  the  water  level  at 
the  southwest  end  of  lake  Iroquois  was 
perhaps  below  the  present  level  of  On- 
tario, while  the  northeast  end  near  the 
ice  front  is  now  more  than  500  feet 
higher.  Hie  Rome  outlet  was  above 
sea  level,  however. 

2.  Differential  elevation  in  a  direc- 
tion N.  20  degrees  K  took  place  during 
the  existence  of  lake  Iroquois  until  at 
its  close  the  water  level  was  116  feet 
above  the  present  lake  Ontario  at  the 
southwest  end,  but  had  sunk  to  440  feet 
at  the  northeast  end;  a  line  drawn  from 
Rome  to  Quay's,  north  of  Port  Hope, 
being  the  fulcrum  about  which  the 
swinging  took  place. 

3.  The  ice  dam  in  the  St.  Lawrence 
valley  so  far  melted  that  water  could 
escape  past  its  front  against  the  north- 
em  flank  of  the  Adirondacks,  and  the 
level  of  lake  Iroquois  rapidly  sank.  The 
Rome  outlet  was  abandoned,  and  the 
drainage  took  place  northeast  at  suc- 
cessively lower  levels  past  the  Adiron- 
dacks, first  through  lake  Champlain  to 
the  Hudson,  afterwards  to  the  gulf  of 
St.  Lawrence. 

4.  The  partial  or  total  disappearance 
of  the  ice  dam  left  the  St.  Lawrence 
channel,  330  feet  or  more  lower  than 
at  present  and  at  the  level  of  the  sea, 
but  the  influx  of  freiAi  water  from  the 
upper  lakes  and  the  narrowness  of  the 
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itrait  near  Broekville  and  Ganan(K|ue 
kept  the  water  fresh,  bo  that  marine 
animals  went  no  farther  west  than 
Broekville. 

6.  Continued  rising  toward  the 
northeast  at  length  raised  the  St.  Law- 
rence channel  at  the  Thousand  islands 
abo\*e  sea  levels  and  the  present  rivor 
began  to  flow,  lake  Ontario  being  cut 
off  from  the  gulf  of  St.  Lawrence,  but 
with  its  bafiin  at  such  a  tilt  that  the 
water  at  the  southwest  end  was  prob- 
ably 70  feet  lower  than  at  present; 
whUe  at  its  outlet  it  was  probably  at 


least  20  or  30  feet  higher  than  now,  be- 
cause of  the  clay  deposits  not  yet  ex- 
cavated from  its  bed. 

6.  The  St.  Lawrence  cut  down  its 
channel  through  the  soft  drift  mater- 
ials to  bed  rock  in  most  places,  low- 
ering lake  Ontario  to  its  present  level 
at  the  outlet.  Gradually  the  elevation 
toward  the  northeast  backed  up  the 
water  at  the  southwest  end  of  the  lake, 
and  this  process  is  still  progressing, 
eansing  dead  water  at  the  mouths  of 
all  the  rivers  entering  that  end  of  the 
lake. 
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PREFACE 


In  the  following  Report  on  the  Limestones  of  Ontario  an  attempt  hat  been  made 
to  give  a  brief  account  of  the  present  uses  of  limestone  and  lime,  but  the 
object  chiefly  sought  it  to  show  where  limestones  of  various  chemical  compositions  are 
to  be  found.  For  convenience  in  reference  and  to  assist  those  who  are  in  search  of  raw 
materials  of  particular  kinds  the  limestone  localities  in  the  Province  have  been  arranged 
nnder  the  headings  of  counties  and  districts.  If  attention  is  paid  to  what  is  said  on 
a  following  page  concerning  the  characteristics  of  certain  limestone  formations,  the 
searcher  for  stone  of  a  special  chemical  composition,  after  referring  to  the  map  on 
page  23,  will  have  little  difficulty,  by  merely  reading  the  report,  in  locating  areas  in 
which  suitable  outcrops  are  to  be  found.    Details  can  be  gained  by  field  work. 

Although  the  report  contains  only  one  hundred  and  twenty-six  pages,  its  prepara- 
tion has  entailed  much  labor.  Literature,  published  during  the  last  sixty  years  on 
the  limestones  of  the  Province,  and  special  treatises  and  reports  on  other  countries, 
have  had  to  be  consulted.  The  report  contains  over  two  hundred  and  sixty  extracts 
from  papers  by  various  writers. 

Since  the  preparation  of  the  report  was  begun,  two  or  three  industries,  which  use 
limestone  or  lime  as  a  raw  material,  have  come  more  prominently  before  the  public. 
Among  these  are  ^'sand-lime  brick"  and  "hydrated  lime."  Even  at  the  present  time 
it  is  difficult  to  get  much  reliable  information  on  these  industries. 

HYDRATED  LIME 

In  the  manufacture  of  hydrated  lime  sufficient  water  is  added  to  quick  lime  to 
satisfy  its  chemical  affinity  for  water.  The  equation  which  represents  the  union  of 
the  two  substances  is : — CaO  (quick  lime)  -f  HgO  (water)  Ca((>ll).,  hydrateil  lime. 
In  other  words  water  is  added  to  take  the  place  of  the  carbon  dioxide  which  has  been 
expelled  on  the  burning  of  the  limestone  to  quick  lime,  as  shown  by  the  following 
equation: — 
CaCO:)  (limestone)     -  CaO  (quick  lime)  -f-  COo    (caibon  dioxide  gas). 

It  is  a  well  known  fact  that  quick  lime  gradually  slakes  on  exposure  to  the  air 
and  passes  back  into  calcium  carbonate,   CaCO^,.  It  is  found  that  hydrated  lime, 

Ca(OH).j,    does    not    exhibit    this    tendency  to    take    up    carbon  dioxide,   and  that  it<« 
strength  is  not  lost  when  it  is  kept  in  storage  under  ordinary  conditions. 

In  order  to  know  what  percentage  of  water  should  bo  added  to  a  given  mass  of 
quick  lime  to  produce  hydrated  lime,  it  is  necessary  to  know  the  percentage 
of  lime  (calcium  oxide)  and  ^magnesia  (magnesium  oxide)  in  the  quick  lime.  Theor- 
etically. 56  parts  of  calcium  oxide  require  18  parts  of  water,  and  40  parts  of  mag- 
nesia require  the  same  amount.  A  ton,  2,000  lb.,  of  quick  lime  which  contains,  for 
example,  60  per  cent,  of  calcium  oxide  (lime)  and  35  per  cent,  of  magnesia  will  re- 
quire :  — 

(JJ  y  ^  of    2,000)    -f    (•;  y  •»  of    2,000)  3a5.7   ^   316  -  7e0.7  Ib. 

of  water. 

On  account  of  the  fact  that  heat  is  generated  in  hydrating  lime,  more  or  less  water 
is  evaporated  during  the  process.  Hence  it  is  necessary,  if  water  is  added  in  the  open, 
to  add  more  than  the  theoretical  amount.  Lime  high  in  calcium  oxide  will  generate 
more  heat  during  the  process  of  hydration  than  lime  made  from  dolomite. 

Of  course  if  more  water  is  added  to  quick  lime  than  is  required  to  form  hydrated 
lime,  the  product  will  tend  to  become  pasty.  On  the  other  hand  sufficient  water  should 
be  added  to  avoid  the  chance  of  some  of  the  quick  lime  not  being  hydrated. 
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Limestones  of   Ontario 

By  WiUet  G.  Miller 


During  recent  years  the  Bureau  of 
Mines  has  received  frequent  inquiries  as 
to  whether  limestones  of  suitatiie  qual- 
ity for  various  industries,  in  which  these 
rocks  are  now  being  used,  were  to  be 
found  in  the  Province.  There  being  no 
systematic  description  of  our  lime- 
stones, it  has  often  been  difficult,  or 
even  impossible,  to  satisfactorily  answer 
these  inquiries.  Many  analyses  of  On- 
tario limestones  have  been  made  during 
the  last  fifty  or  sixty  years,  but  the  de- 
scription's of  the  quarries  and  outcrops 
are  scattered  through  many  reports,  and 
are  thus  accessible  with  ditticulty  to  the 
piiblic.  The  writer  accordingly  under- 
took the  preparation  of  the  present  re- 
port. As  he  has  been  able,  owing  to 
duties  in  connection  with  other  mineral 
industries,  to  give  only  a  part  of  his 
time  during  the  past  season  to  Held 
work  on  the  limestone  areas,  it  has  been 
found  impracticable  to  visit  certain  of 
the  importan/t  localities.  In  order,  how- 
ever, to  give  some  account  of  the  lime- 
stones of  all  parts  of  the  Province, 
eopious  extracts  have  been  made  from 
the  Rc^ports  of  the  Geological  Survey  of 
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Canada  and  other  publications,  many  of 
which  are  long  out  of  print. 

The  chemical  composition  of  the  sam- 
ples collected  has  been  determined  by 
Mr.  A.  G.  Burrows,  analyst  to  the  ISu- 
reau. 

It  is  hoped  that  the  collection  of  an- 
alyses and  descriptions  herewith  pre- 
sented will  serve  in  some  measure  at 
least  to  fill  the  need  that  has  existed 
for  information  on  this  division  of  our 
mineral  resources. 

Value  of  Limestones. 

Many  States  of  the  Union  and  other 
countries  have  published  elaborate  re- 
ports on  limestones  and  the  industries 
in  which  they  are  used  as  raw  mater- 
ials. In  Ontario  few  of  our  people  yet 
realize  that  limstones  form  an  import- 
ant part  of  our  mineral  resources.  The 
writer,  while  in  thejield  during  the  past 
sununer,  felt  that  many  persons  misun- 
derstood the  nature  of  his  work.  Lime- 
stone to  them  was  common  rock  and 
nothing  more,  recalling  Wordsworth's 
lines: — 
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"A  primrose  by  the  river's  brim 
A  yellow  primrose  was  to  him 
And  it  was  nothing  more." 
When  one  is  seen   breaking  off  sam- 
ples, "pounding  the  rocks,"   many  per- 
sons think  that  he  must  be  after  gold  or 
some   other  precious  metal.     It  is  not 
realized  that  during  recent  years  a  num- 
ber of  important  industries  have  either 
come  into  being  or  have  been  perfected 
which  depend  on  limestone  as  a  base.    A 
good  limestone  deposit,  if  favorably  sit- 
uated, may  be  of  as  much  benefit  to  a 
community  as  a  metal  mine. 

The  State  Geological  JSurveys  of  both 
New  York  and  Micliigan  have  published 
important  reports  on  limestones.  The 
report  of  the  former  State  is  by  Dr. 
Heinrich  Ries,  and  is  entitled  "Lime 
and  Cement  Industries  of  New  York." 
An  inlerestinj]^  account  of  the  marls  of 
Michigan  is  given  in  the  seventh  volume 
of  the  Survey  Reports  of  that  State. 
Since  the  limestone  formations  in  these 
two  States  are  so  similar  to  most  of 
those  of  Ontario,  the  two  reports  men- 
tioned are  of  much  value  to  us. 
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Although  the  quantity  of  rock  used 
in  some  industries  is  not  in  itself  of 
great  money  value,  still  it  is  impossible 
for  certain  works  to  be  established  in  a 
locality  where  limestone  of  suitable  qua- 
lity cannot  be  obtained  at  a  satisfac- 
tory price. 

Industries  that  were  not  dreamed  of 
twenty  years  or  less  ago  are  now  ftrnily 
established.  One  of  these  is  the  manu- 
facture of  calcium  carbide,  which  has 
developed  into  a  world-wide  industry. 
Ten  years  ago  the  manufacture  of  Fort- 
land  cement  was  but  a  business  almost 
unknown  on  this  continent.  It  has  now 
become  one  of  the  greatest  in  America. 
In  Ontario  much  capital  has  been  in- 
vested in  it,  and  well-situated  de- 
posits of  marl  and  limestone  are 
eagerly  sought  for.  Then,  within  I  he 
last  two  or  three  years  several  beet-root 
suffar  factories  have  been  built  in  the 
Province.  These  require  lime  of  a  very 
pure  quality.  Our  wood-pulp  industry 
is  also  a  prowinf;  one,  and  it  is  believdl 
that  it  will  in  time  add  much  to  the 
wealth  and  prosperity  of  our  popula- 
tion. The  sulphite  pulp  process  requires 
a  limestone  high  in  magnesia,  ot  quite 
different  character  from  that  used  in 
the  manufacture  of  beet-sugar.  Out 
smelting  industry  is  also  becommg 
greater  yearly,  and  limestone  suitable 
for  certain  smelters  sometimes  has  to 
be  sought  for  at  a  distance,  e.g.,  lime- 
stone occurri.ig  near  the  town  of  Ren- 
frew has  be€u   Unmd  to  be  of  tne  quality 


required  at  Sudbury,  and  has  been  quar- 
ried and  shipped  thither,  in  the  varied 
industries  in  the  vicinity  of  jSauit  Ste. 
Id^rie  limestones  of  three  or  four  kinds 
are  required.  One  quarry  has  been  op- 
erated on  an  island  in  Georgian  iiay  and 
two  others  were  purchased  in  the  State 
of  Michigan.  If  we  had  had  a  fairly 
complete  knowledge  of  the  limestones 
situate  adjacent  to  the  Ontario  shore  ot 
Lake  Huron,  it  is  probable  that  it  would 
not  have  been  necessary  for  the  com- 
pany to  go  out  of  the  Province  in  order 
to  find  this  part  of  their  raw  material.s. 
It  is  believed  that  this  Jfrovmce  has 
vast  undeveloped  iron  dej)osits.  Some 
of  these  are  situated  within  easy  access 
of  the  great  lakes,  and  the  ore  can  be 
shipped  without  difficulty.  Other  depo 
sits  lie  at  such  a  distance  from  water 
routes  that  if  they  are  to  be 
worked  the  ore  will  have  to  be 
smelted  on  the  ground,  and  the 
fuel  must  be  charcoal.  In  re- 
ducing wood  to  charcoal,  valuable  by- 
products are  formed.  One  of  the  most 
important  of  these  is  acetate  of  lime. 
In  the  preparation  of  this  material  a 
pure  lime  is  required.  Thus  it  is  seen 
that,  in  the  manufacture  of  charcoal 
iron,  limestone  is  required,  not  only  for 
smelting  the  ore,  but  also  in  the  pre- 
paration of  one  of  the  wood  dbtillates. 
As  there  are  very  few  occurrences  of  or- 
dinary solid  limestone  in  some  of  the 
more  remote  northern  parts  of  the  Pro- 
vince, it  would  seem  that  some  of  the 
marl  deposits  in  lakes  and  marshes  are 
likely  to  become  of  economic  import- 
ance. 

It  is  easy  to  demonstrate  that  lime- 
stone plays  a  very  important  part  in  the 
industrial  economy  of  any  nation.  Hav- 
ing in  abundance  raw  materials  or  un- 
used resources  in  connection  with  which 
for  many  purposes  limestone  is  required, 
or  can  be  profitably  employed,  especially 
timber,  iron  ore  and  water  power,  our 
limestones  should  be  considered  as  being 
among  our  valued  assets.  An  accurate 
knowledge  is  required  of  them  for  use 
in  those  industries  which  are  capable  of 
great  expansion  in  the  Province. 

At  the  present  time  the  value  of  the 
products  of  three  or  four  of  our  indus- 
tries in  which  the  rock  plays  an  im- 
portant part,  represents  about  20  per 
cent,  of  our  total  annual  mineral  pro- 
duction of  over  $13,000,000.  Limestone 
has  as  great  a  bearing  on  the  wealth 
of  other  countries. 

The  following  is  a  list  of  manufac- 
tures and  industries — ^arranged  in  al- 
phabetical order — some,  of  course,  con- 
suming only  a  small  amount  of  lime,  in 
which  limestone  is  used  as  a  raw  ma- 
terial :    Acetate   of     lime,   agricultural 
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uses,  ammonium  sulphate,  beet  sugar, 
bone  ash,  building  stone,  calcium  car- 
bide, carbon  dioxide,  cement  (natural 
and  Portland)  chalk,  chloride  of  lime, 
as  a  dehydrating  agent,  disinfectant, 
in  dyeing,  gas  manufacture,  glass, 
furnace  linings,  lime  for  mortar 
and  whiting,  lime  pencils  used 
in  the  oxyhydrogen  light,  lime 
water,  lithographic  stone,  marble, 
as  a  polishmg  material,  potas^sium 
diohromate,  pottery  glaze,  for  preserving 
^ggSj  &tc.,  pulp  and  paper  making,  as  a 
chemical  reagent,  silicate  brick,  smelting 
of  iron,  lead,  etc.,  soap,  soda  manufac- 
ture, tanning. 

It     would    be     impossible     to     treat 
fully     of     these     uses    in     the     space 
available    in    a     report     of     this  char- 
acter.      An      attempt      will,     however, 
be    made    to    give    information    of    a 
general    nature,    adapted    to  the  needs 
of     those     who    may    desire     to     learn 
to   what   use   certain   materials   can   be 
applied.    The  technical  man  or  specialist 
in  lime,  cement  and  other  industries  has 
much      valuable      literature      available 
among   the    numeroU'S     treatises    which 
have  been  published  during  late    years. 
This  report,  it  is  hoped,  will  be  of  value 
to  the  specialist  in  informing  him  where 
he  can   procure   in  the     Province   lime- 
stones of  various  qualities. 

The  following  contractions  are  made 
in  the  references  to  previous  publica- 
tions, viz.  :  G.S.C.,  Report  of  the  Geo- 
logical Survey  of  Canada  ;  B.M.,  Report 
of  the  Bureau  of  Mines,  Ontario  ;  Roy. 
Com..  Report  of  the  Royal  Commission 
on  the  Mineral  Resources  of  Ontario, 
1890. 

Acetate  of  Lime 

In  the  preparation  of  this  material, 
from  one  of  the  distillates  produced  in 
the  manufacture  of  charcoal,  it  is  desir- 
able to  have  as  pure  a  lime  as  is  obtain- 
able. Maomesia  and  other  materials 
serve  no  purpose,  except  to  add  to  the 
weight  of  the  acetate  of  lime  and  thus 
increase  the  cost  of  freight  and 
handlin^r  when  shipment  is  made  to 
works  where  the  acetic  acid  is  extracted 
from  the  compound.  It  is  likely  that 
much  charcoal  will  be  produced  in  this 
Province,  where  coal  is  lackinsr  for  me- 
tallurgical and  other  uses,  so  that  it 
becomes  important  to  know  the  location 
of  deposits  of  limestone  adapted  to  tins 
use. 

There  are  already  four  charcoal  plants 
in  Ontario — at  Sault  Ste.  Marie.  Lrons:- 
ford  Mills,  Fenelon  Falls  and  Deseronto. 
At  the  first  and  last-mentioned  places 
the  charcoal  is  consumed  chiefly  in  blast 
furnaces. 


Suitable  limestones  for  making  ace- 
tate of  lime  occur  in  the  Trenton  group, 
and  in  the  Gornlferous  ;  certain  crys- 
talline limestones  of  the  Laurentlan 
system  also  possess  the  right  chemical 
composition. 

Agricultural  Uses  of  Lime 

Lime,  added  to  certain  soils,  has  a 
beneficial  effect,  especially  on  those  of  a 
hemy  clay  character.  It  makes  the  soil 
work  more  easily,  promotes  drainage 
and  causes  a  more  rapid  decomposition 
of  vegetable  matter.  A  certain  amount 
of  lime  is  necessary  in  soil  as  food  for 
plants.  Its  effects  on  soil  are,  therefore, 
both  physical  and  chemicaL  Magnesian 
limes  have  been  held  to  be  less  suitable 
for  agricultural  uses  than  those  which 
contain  little  or  no  magnesia.  Some 
limes  contain  small  amounts  of  phos- 
phate and  potash,  substances  essential 
to  plant  life,  which  adds  to  their  value 
as  fertilizers. 

Ammonium  Sulphate 

In  the  production  of  liquid  ammonia 
from  ammonium  sulphate  the  latter  ma- 
terial is  decomposed  by  lime,  usually  in 
the  form  of  milk  of  lime,  with  the  sep- 
aration of  calcium  sulphate  and  ammo- 
nia. Caustic  lime  is,  however,  employed 
at  times  with  the  object  of  utilizing  the 
heat  evolved  in  the  process  of  slaking. 

Beet  Sugar 

In  the  manufacture  of  this  material 
a  supply  of  very  pure  limestone  is  essen- 
tial— unless,  as  m  Europe,  the  more  cost- 
ly, but  more  effective  and  closely-related 
compound,  strontia,  is  used  in  place  of 
lime.  Limestone,  when  burned,  supplies 
two  materials  which  are  used  in  the 
production  of  beet  sugar,  viz.,  carbon 
dioxide  gas  and  lime.  The  sugar  factor- 
ies of  Ontario  have  used  lime>stone  from 
the  quarries  at  Amherstburg  and  at  St. 
Mary's.  Analyses  of  the  rock  from  these 
quarries  are  given  under  the  headings  of  • 
Essex   and   Perth   counties   respectively. 

Bone  Ash 

In  the  production  of  phosphate  of  lime 
from  bones  lime  is  used  to  precipitate 
the  impurities  dissolved  out  of  the  bone 
by  hydrochloric  acid,  the  lime  combining 
to  torm  calcium  chloride. 

Bufldins:  Stone 

The  use  of  limestone  in  the  form  of 
blocks  for  building  and  structural  pur- 
poses has  been  considerably  affected  dur- 
ing the  last  ten  years  or  so  by  the  sub- 
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stitution  of  concrete — crushed  stone  and 
cement.  Formerly,  for  instance,  dimen- 
sion stone  was  used  exclusively  in  bridge 
i^ork  and  for  locks  and  other  canal 
structures.  On  .the  Trent  Valley  Canal, 
however,  concrete  is  being  used  in  place 
of  stone,  and  the  same  is  the  case  in 
many  of  our  railway  bridges.  There  arc 
two  reasons  for  this.  Cement  and  crush- 
ed stone  are  more  easily  transported  to 
the  points  where  the  work  is  carried  on, 
and  the  cost  of  labor  in  concrete  work 
is  much  less  than  where  cut  or  dressed 
stone  is  used.  So<me  large  buildings  in 
the  Province  are  built  of  concrete,  for 
example,  the  beet-sugar  factory  at 
Peterborough.  Concrete  blocks,  which 
resemble  those  of  stone,  are  also  coming 
into  use.  llius,  while  the  stone  industry 
in  some  respects  is  likely  to  become  of 
less  importance,  it  will  grow  in  other 
directions. 

Crushed  stone  is  being  extensively 
used  in  the  paving  of  streets.  Most  of 
this  is  limestone,  on  account  of  this  rock 
being  more  easily  quarried  and  crushed 
than  granite,  trap  and  other  crystalline 
rocks.  Limestone  holding  flint,  silicified 
fossils,  etc.,  makes  as  good,  and  in  some 
cases  better,  crushed  stone  than  the 
purer  varieties.  Thin-bedded  limestones 
are  as  suitable  for  crushing  as  thick- 
bedded  ones.  This  has  brought  about 
the  development  of  quarries,  which  in 
the  old  days  could,  not  have  turned  out 
material  of  much  marketable  value. 

That  dimension  stone  is  still  preferred 
to  concrete,  for  some  purposes,  is  seen 
in  the  fact  that  a  large  number  of 
dressed  blocks  from  the  Crookston  quar- 
ries, have  been  used  during  the  last 
couple  of  years  in  the  construction  of 
the  power  plants  at  Niagara  Falls. 

Limestone  is  likely  to  be  used  for 
many  years  in  the  construction  of  im- 
portant buildings  in  localities,  as,  for 
instance  Kingston  city,  where  material 
of  good  quality  can  be  obtained  at  a  low 
price.  In  the  ordinary  type  of  dwelling, 
however,  even  in  such  places  stone,  on 
account  of  its  higher  cost,  is  being  re- 
placed by  brick. 

Tlie  finer  classes  of  marbles  are 
now  replaced  to  a  considerable  ex- 
tent in  interior  decoration  by  artificial 
imitation  materials,  which  cost  much  less 
and  appear  to  serve  the  purpose  as  well 
as   crouuiiie  marble. 

To  sum  up,  it  can  be  said  that,  while 
the  older  stone  industry  is  likelv  to  be- 
come  le*«j  imjx>rtant  as  the  years  go  on, 
the  newer,  that  of  crushed  stone,  will 
reach  such  dimensions  tliat  there  will 
be  a  gain  in  production. 

It  may  l>e  added  that  crushed  lime- 
s^tone  for  concrete  purposes  sells  at  about 
$1.30  per  cubic  yard  f.o.b.  Toronto.  Gran- 
ite and  trap  bring  a?  high  as  $L65  per 


yard.  Many  thousands  of  cubic  yards  of 
crushed  stone  are  used  annually  in  this 
city.  About  five  miles  of  macadam  roads 
have  been  built  some  years.  The  frag- 
ments of  rock  for  this  purpose  should 
have  an  average  diameter  of  about  two 
and  one-half  inches. 

dlcitim  Gurbide 

The  method  of  manufacturing  this 
material,  which  has  come  widely  into  use 
during  the  last  10  years  in  the  produc- 
tion of  acetylene  gas  for  illuminating 
purposes,  is  fully  described  in  the  earlier 
reports  cf  the  Bureau  of  Mines  (VoL 
IV.,  pp.  137  to  166,  Vol.  v.,  pp.  32-41, 
and  Vol.  VL,  p.p.  26-32). 

The  raw  materials  used  are  lime  and 
coke  dust;  it  is  said  charcoal  could  be 
used  if  it  were  lower  in  price,  and  that 
it  would  be  a  more  suitable  material  in 
some  respects,  being  free  from  sulphur 
and  other  impurities  found  in  coke. 

The  two  materials,  lime  and  coke,  are 
reduced  to  fine  powder,  intimately  mixed 
together — theoretically  in  the  propor- 
tion, by  weight,  of  87  1-2  of  lime  (CaO) 
to  56  1-4  coke  (</) — ^and  fused  into  a 
mass  in  an  electric  furnace.  The  chemi- 
cal equation  which  represents  the  re- 
action is  :  CaO  (lime)  -^  C3  (coke)  - 
CaCa  (calcium  carbide)  -f  CO  (carbon 
monoxide). 

When  water  is  added  to  the  fused  ma- 
terial, calcium  carbide,  acetylene  gas 
(CoH.^)  is  given  off.  This  reat^tion  is  as 
follows : 

CaCo  (calcium  carbide)  -;-  HgO  (water) 
=  CaOHaO  (hydrate  of  lime)    -r    C«H.j 
(acetylene).  ., 

**The  hydrate  of  lime  obtained  from 
the  decomposition  of  the  carbide  with 
water  can  be  used  again  in  the  manu- 
facture of  the  carbide,  or  it  can  be  em- 
ployed in  the  manufacture  of  ready- 
mixed  mortar."  (1)  Concerning  the 
value  of  the  hydrate  of  lime  produced 
by  this  decomposition  it  is  further  stat- 
ed :  "  At  the  present  time  private 
information  from  America  shows  that 
calcic  carbide  can  be  produced  at  a  little 
under  £4  a  ton.  and  the  beautifully 
pure  lime  obtained  by  the  decomposi- 
tion would  be  worth  to  the  gas  manager 
at  least  10s.  a  ton;  and  as  a  ton  of  the 
carbide  will  cjive  rather  more  than  1  1-4 
tons  of  quicklime,  or  1  3-4  tons  of  slaked 
lime,  £3  10s.  may  be  taken  as  the  cost 
of  the  acetylene  produced  from  a  ton  of 
the  material."  (2)  As  this  statement  re- 
fers to  conditions  that  existed  ten  years 
ajjo,  allowance  will  have  to  be  made  for 
the  prices  given.  The  object  in  giving 
the  quotation  is  merely  to  draw  atten- 
tion  to   a   source   of  pure   lime. 

(1)  B.M.,  Vol.  IV.,  p.  lei" 

(2)  Ibid,  p.  147. 
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In  the  year  1003  the  value  of  the  cal- 
duiii  carbide  produced  in  the  Province 
was  $144,000. 

It  will  be  seen  from  the  chemical  com- 
position of  calcium  carbide  that  calcium 
(lime)  is  the  only  constituent  of  lime- 
stone that  is  used.  Magnesia  and  impu- 
rities commonly  present  in  limestone  are 
objectionable:  the  higher  the  percent- 
age of  lime  held  by  the  rock,  the  bet- 
ter. 

Calcium  Chloride 

This  compound  which  is  used  as  a 
drying  agent  on  account  of  the  fact  that 
it  absorbs  water  with  avidity  has  the 
formula  CaClo  -^  2H2O.  Another  eiiiii- 
lar  Bubstance.  CaClg,  possessefi  the  same 
property  and  is  used  as  a  dehydrating 
agent,  but  it  cannot  be  employed,  like 
the  former,  in  cases  where  carbon  diox- 
ide  is   present,   without   absorbing   it. 

These  two  materials  are  produced  from 
the  normal  chloride.  CaCl2  -^  6H0O, 
by  heat.  If  care  is  taken  not  to  heat  this 

chloride  above  200*  deg.  CaCl  -f  2HoO 
results.  If  the  temperature  is  raised 
above  this  point  CaCl,  is  formed 

The  normal  salt  is  produced,  along 
with  carbon  dioxide,  when  limestone 
in  treated  with  hydrochloric  acid,  nnd 
the  reaction  is  represented  thus  : 

CaCOa  -f    2HC1   (5H2O)   -   (CaCl,  -^ 

Carbon  Dioxide 

This  material,  commonly  called  car- 
bonic acid  gas,  has  several  uses  in  the 
arts.  It  is  most  commonly  obtained 
from  limestones  for  commercial  purpos- 
es by  heating  them  to  such  a  tempera- 
ture that  decomposition  results,  quick- 
lime and  carbon  dioxide  being  formed. 
The  gas  may  also  be  extracted  from 
these  rocks  by  treating  them  with  acids, 
when  effervescence  takes  place  and  the 
gas  is  liberated.  At  several  well-known 
places  carbon  dioxide  issues  from  the 
cnist  of  the  earth;  and  at  one  locality 
in  New  York  State  the  gas  originating 
in  this  way  is  collected  and  used. 

The  method  of  producing  carbon  di- 
oxide and  the  use  made  of  it  in  the  beet 
sugar  industry  have  already  been  men- 
tioned. 

Liquid  carbon  dioxide,  formed  by  sub- 
jecting the  gas  to  presssure,  has  come 
into  use  during  recent  years.  It  has 
been  employed  as  a  fire  extinguisher  and 
for  charging  liquids  with  the  eras.  The 
use  of  gas  in  the  so-called  soda-waters 
is  well  known. 

Dolomite  and  magnesit^  are  preferred 
to  stone  high  in  calcium  carbonate  in 
the  manufacture  of  carbon  dioxide.  Marl 
has  been  made  use  of  at  Buffalo. 


Chalk 

The  use  of  this  material  for  writing 
on  blackboards  is  a  very  general  one.  It 
has  been  replaced  to  some  extent  for 
this  purpose  by  crayons  of  talc  or  soap- 
stone. 

Chloride  of  Lime 

This  substance  is  commonly  known  aa 
"bleaching-powder."  Its  chemical  consti- 
tution is  not  definitely  known  but  its 
foriuula  ip  probably  CaOClo.  It  is 
white  in  color,  has  the  odor  of  hypo- 
chlorous  acid,  and  is  extensively  used 
as  a  bleaching  agent.  It  is  also  em- 
ployed as  a  disinfectant;  and  as  an  an- 
tiseptic. 

It  is  prepared  by  treating  slaked  lime 
with  chlorine.  The  limestone  used  in 
the  production  of  the  lime  should  be 
very  pure  and  thoroughly  burned.  If 
magnesia  is  present  the  compound  tends 
to  deliquesce  and  is  less  stable.  Sand 
and  clay  should  also  be  absent.  If 
coloring"  materials,  such  as  iron  or  man- 
ganese, are  present  in  lime  it  is  not 
adapted  to  this  use. 

Dehydratins:  Agfent 

Quick  lime  absorbs  water  with  ease, 
and  on  this  account  is  used  to  some 
extent  for  dehydrating  alcohol  and 
other  materials. 

Disinfectant 

Owing  to  its  strongly  caustic  char- 
acter, quick  lime  is  of  use  as  a  disin- 
fectant. 

Gas  Manufacture 

Slaked  lime  having  an  affinity  for  hy- 
drogen sulphide  and  carbon  dioxide  is 
used  for  extracting  these  substances 
from  illuminating  gas. 

Glass 

The  commoner  varieties  of  glass  are 
mixtures  of  the  silicates  of  lime  and 
soda.  The  raw  materials  are  essential- 
ly lime,  sand  (silica)  and  sodium  car- 
bonate, which  are  melted  together.  In- 
stead of  lime,  lead  oxide  may  be  used; 
and  potassium  carbonate  may  re- 
place sodium  carbonate.  Ordinary 
window  glass  is  a  sodium-cal- 
cium glass.  Instead  of  lime, 
crushed  limestone  is  commonly  used,  on 
account  of  the  fact  that  lime  when 
stored  may  change  in  composition,  be- 
fore being  used,  by  the  absorption  of 
moisture  and  carbon  dioxide. 

Limestone  for  glass-making  should 
be  free  from  coloring  materials,  such  as 
iron.    While  magnesian  limestones  have 
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been  used,  those  practically  free  from 
magnesia  axe  preferred,  as  this  ingre- 
dient makes  the  glass  less  fusible. 

The  Corniferous  limestones  in  the  Erie 
and  Huron  area  of  the  Province^nd  those 
of  the  Trenton  group,  farther  east,  are 
adapted  to  glass-making,  iieretofore 
the  lime  used  in  the  industry  in  the  Pro- 
vince has  been  imported. 

Below     are     given       two       analyses. 

No.  1  from  Blair  county  (Pa.),  and  No. 

2  from  Sandusky  (Ohio).  The  former  is 

used  for  window     glass,  the  latter  for 

lime  flint  glass  :     (3) 

1.  2. 

Per  cent.  Per  cent. 

Lime  carbonate 97.23  55.00 

Magnesium  carbonate  . . .    1.48  41.43 

Silica   1.01  1.00 

Alumina 0.02  0.40 

Ferric  oxide  0.12 

Ferric  carbonate 0.165  

Organic  matter 0.00  0.05 

Moisture 0.40 

Furnace  Lininsfs 

Lime  has  been  melted  only  at  a  very 
high  temperature  in  electric  furnaces.  It 
therefore  can  be  classed  as  a  good  re- 
fractory substance,  and  is  used  in  lining 
parts  of  reverberatory  furnaces  in  the 
manufacture  of  steel.  In  the  Thomas- 
Gilchrist  process  the  lime  in  the  furnace 
serves  an  additional  purpose  in  extract- 
ing the  phosphorus  from  the  iron.  The 
lime  phospha^te  thus  produced  has,  more- 
over, a  value  as  a  fertilizer. 


Oxyhydrogcn  Lis:ht 

Lime  has  a  high  melting  point,  and 
emits  an  extremely  bright  light  when  the 
oxyhydrogen  flame  is  impinged  upon 
it,  as  in  what  is  ordinarily  known  as 
the  lime-light. 


Lime  Water  and  Milk  of  Lime 

When  quick-lime  is  treated  with  water 
it  forms,  as  already  stated,  calcium  hy- 
droxide, Ca(()Hi..,  or  linked  lime. 
This  substance  is  somewhat  soluble  in 
water,  the  solution  being  known  as  lime- 
water.  The  solution  takes  place  with 
difficulty  in  cold  water  (1  part  in  760 
parts),  and  with  still  more  difliculty  in 
hot  water. 

Tlie  thick  paste  formed  by  slaked  lime 
with  water  is  known  as  milk-of-lime. 

Lime-water  has  a  strong  alkaline  reac- 
tion and  combines  with  the  carbon  di- 
oxide of  the  air  to  form  calcium  carbon- 
ate. Breathinor  through  a  tube  into  lime 
water    also    causes    a   white    precipitate. 

(8)  Bull.  44,  N.  Y.  State  Museum,  p.  654. 


A  grotesque  use  of  this  has  been  made 
by  quack  doctors. 

Lfthosfraphic  Stone 

The  only  limestone  whieli  has  IviU 
foxmd  to  be  perfectly  suited  for  u.^e  in 
the  lithographic  art,  is,  peculiarly 
enougih,  that  first  employed  for  the 
purpose,  which  is  obtained  from  the 
Upper  Juraseic  strata  at  Solenhofen,  in 
Bavaria.  The  stone  is  not  only  rare, 
but  valuable.  It  has  been  sought  for 
in  many  parts  of  America,  but  with 
litttle  sucoess.  Stone  from  various 
States  has  been  used  to  a  limited  ex- 
tent. Ontario  has  probably  produced  as 
much  as  any  other  part  of  America. 
Although,  however,  attempts  have  been 
made  to  establish  an  industry  here  dur- 
ing the  laait  fifty  years,  little  progress 
has  been  made,  and  no  lithographic 
stone  has  been  quarried  for  some  years. 

The  requirements  for  a  good  stone 
are  that  it  shall  be  fine  in  grain,  of  a 
homogeneous  texture,  not  too  dark  in 
color,  and  free  from  quartz,  pyrite  and 
other  minerals  which  are  commonly 
found  in  limestone.  It  should,  more- 
over, possess  sufficient  porosity  to  ab- 
sorb ink  and  be  soft  enough  to  be  work- 
ed readily  with  an  engraver's  tooL 
Varieties  which  possess  most  of  the 
other  requisites  are  often  brittle  and 
cannot  be  gotten  out  in  pieces  with 
large  surfaces. 

In  Ontario  lithographic  stone  has 
been  quarried  chiefly  in  the  Black  Kiver 
formation  near  the  village  of  Marmora, 
in  Hastings  County.  This  formation, 
which  bounds,  on  the  south,  the  Laur- 
entian  area,  runs  in  a  band  from  Kings- 
ton city  to  the  Georgian  Bay.  Gert«uD 
strata  in  the  formation  throughout 
the  whole  distance  possess  lithographic 
properties,  but  usually  are  defective 
owing  to  the  development  of  small 
crystals  of  calcite.  In  the  township  of 
Rama,  on  Lake  8t  John  and  Lake 
Couch iching,  similar  strata  to  those  of 
Marmora  have  been  tested.  Thin  boc- 
tions  taken  respectively  from  the  Mar- 
mora and  Bavarian  stone  showed  con- 
siderable difference  when  examined 
mioroscopioally  by  the  writer.  The  Mar- 
mora stone  exhibited  a  more  uneven 
texture  owing  to  the  presence  of  sec- 
ondary crystals  of  calcite,  while  the 
Bavarian   was   uniform   in  character. 

Strata  in  the  Niagara  formation  at  the 
head  of  Lake  Temiscaming  have  also 
attracted  attention  as  being  of  possible 
value  for  lithographic  purposes;  as  have 
also  certain  strata  in  the  township  of 
Brant  near  Walkerton. 
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Lime 

Before  proceeding  further  with  the  de- 
ficription  of  the  uses  of  limestone  and 
lime,  it  will  be  well  to  discuss  briefly  the 
burning  and  slaking  (4)   of  lime. 

Lime  Buining 

The  burning  of  lime  is  an  operation 
similar  to  that  which,  when  other  ma- 
terials are  dealt  with,  is  known  as  cal- 
cining (from  the  Latin  calx,  calcis,  lime, 
since  limestone  was  apparently  the  first 
substance  thus  treated).  In  burning 
limestone  or  calcining  other  substances 
gases  and  vapors  are  driven  off  and  the 
substances  themselves  are  reduced  to 
powder  or  to  a  friable  condition. 

The  receptacle  in  which  lime  is  burned 
is  known  as  a  kiln  (a  word  which  is 
closely  connected  in  origin  with  the  word 
coal).  Lime  kilns  are  varied  in  form, 
ranging  from  the  cruder  kinds,  which 
consist  of  a  few  loose  stones,  built  into 
an  enclosure,  to  the  more  highly  deve- 
loped forms,  lined  with  brick  or  iron, 
which  show  almost  as  much  ingenuity 
in  construction  as  do  furnaces  used  for 
metallurgical  work.  In  remote  districts 
limestone  has  often  been  burnt  by  pil- 
ing it  on  a  log  heap  or  brush  pile. 

At  the  present  time  a  comparatively 
small  proportion  of  the  lime  produced 
in  Ontario  is  made  in  the  old-fashioned 
pot  kiln.  The  bulk  of  the  lime  trade 
has  gone  into  the  hands  of  a  few  com- 
panies and  individuals,  operating  in  all 
about  30  draw  kilns  located  at  points 
convenient  to  the  chief  markets. 

The  pot  or  set  kiln  has  among  its 
disadvantages  that  of  being  intermit- 
tent in  operation,  necessitating  loss  of 
time  for  cooling  after  burning  and  be- 
fore drawing  and  recharging;  while  the 
draw   kiln  is  continuous. 

A  rectangular  exterior  of  rough 
stones  enclosing  in  heavy  walls  a  pot- 
like cavity  8  to  10  feet  in  diameter  by 
10  to  14  feet  deep  composes  a  pot  kiln. 
The  charge  is  fired  and  drawn  through 
a  single  grate  chamber,  say,  15  inches 
wide,  which  runs  from  the  front,  under- 
neath the  kiln,  to  the  rear  wall.  Fre- 
quently these  kjlna  are  built  in  a  scries 
in  one  continuous  structure.  A  pot  kiln 
8  feet  in  diameter  by  10  feet  high  will 
hold  about  800  bushels  of  lime,  and  re- 
quires between  three  and  four  days  for 
a  burning,  with  a  consumption  of  20 
cords  of  wood. 

The  draw  kilns  of  to-day  differ  very 
little  from  the  first  ones  erected  15  or 

(4>  Two  verba  of  similar  form  are  used 
In  the  same  sense — slake  and  slack.  In 
the  former  the  sound  of  the  letter  a  is 
long,  in  the  latter  short. 


20  years  ago;  in  fact,  some  of  the  lat- 
ter are  still  in  use,  but  with  labor- 
saving  improvements,  in  man^  cases,  in 
methods  of  charging  or  loading  and  of 
drawing  the  kilns.  A  kiln  of  the  latest 
design  will  have  approximately  the 
following  dimensions  :  outside,  18  feet 
by  22  feet  plan  at  bottom,  tapering 
slightly  towards  the  top,  53  feet  high, 
and  with  an  arched  way  beneath,  into 
which  tram  cars  run  to  receive  the 
charge  of  burnt  lime  on  drawing  from 
the  bottom  of  the  kiln;  interior  of  fur- 
nace (cylindrical)  inside  tbe  fire-brick 
lining,  2  feet  in  diameter  at  the  bottom 
at  the  discharge  gate,  6  feet  4  inches 
by  9  feet  6  inches  at  the  fire-boxes  12 
feet  above  the  discharge  gate,  6/  feet  2 
inches  by  9  feet  2  inches  at  12  feet 
higher  still,  and  the  same  cross-section 
as  at  the  fire-boxes  at  13  feet  higher  or 
at  the  top  of  the  fire-brick  lining  of  the 
kiln;  at  this  point  and  to  the  top  8  feet 
higher  the  kiln  widens  out  into  the 
charging  or  loading  hopper  2  1-2  feet 
greater  in  cross-section.  There  are 
four  fire-boxes,  built  in  pairs  opposite 
each  other  in  the  longer  sides  of  the 
kiln;  above  them  the  charge  of  lime- 
stone is  subjected  to  the  flames,  while 
below  in  the  12-foot  drop  to  the  dis- 
charge gate  it  has  a  chance  to  cool  be- 
fore being  drawn.  These  are  the  maxi- 
mum figures  for  the  kiln  burning  gray 
lime,  where  the  limestone  is  porous  and 
allows  the  gases  of  combustion,  etc.,  to 
escape  with  the  least  hindrance.  A  kiln 
burning  lime  from  compact  limestone 
may  have  to  be  built  10  feet  shorter 
and  proportionately  smaller  in  cross- 
section  in  order  to  prevent  the  charge 
choking  the  draught. 

The  kilns  are  built  of  stone,  with 
walls  of  a  minimum  thickness  of  6  feet, 
braced  outside  at  intervals  from  top  to 
bottom  with  heavy  logs  or  I-beams  and 
tie  rods  to  counteract  bulging.  Where 
possible  a  site  is  chosen  for  the  kiln 
directly  below  the  quarry,  so  that  the 
top  of  the  kiln  will  stand  about  level 
with  the  floor  of  the  quarry  to  facilitate 
loading. 

Broken  stone  in  all  sizes  up  to  10  or 
12  inches,  excepting  the  fine  material, 
is  charged  in  for  a  heaping  load  twice 
every  24-hour  day,  and  at  the  same 
time  one-half  ton  or  so  of  fine  coal 
mixed  in  to  help  heat  the  upper  por- 
tion of  the  charge  preparatory  to  its 
arrival  opposite  the  fire  places.  Por- 
ous, quick-burning  gray  limes  may 
usually  be  drawn  every  four  hours, 
whereas  the  more  compact,  hard  lime- 
stones frequently  take  six  hours  for 
complete  elimination  of  the  carbonio 
acid  gas.  The  maximum  output  pet  24 
hours  of  any  such  kiln  amounts  to 
about  500  bushels,  and  the  minimum  to 
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about  300  bushels,  depending  on  the  size 
of  furnace  and  quality  of  stone.  Ono 
kiln  producing  400  bushels  per  24  hours 
uses  in  the  same  period  seven  cords  of 
hardwood. 

The  fuel  used  in  lime  kilns  is  of  var- 
ious kinds — wood,  coal  and  gas  being 
used.  Natural  gas,  where  available,  is 
one  of  the  most  suitable  fuels,  and  sev- 
eral kilns  in  this  Province,  in  the  vicin- 
ity of  Port  Colborne,  make  use  of  it. 

During  late  years  in  many  of  the 
more  thickly  populated  parts  of  America 
wood  has  become  scarce  and  too  costly 
to  be  employed  as  a  fuel  in  lime-burn- 
ing. This  has  brought  about  the  more 
oommonuseof  coal  and  the  death  of  very 
many  of  the  small  lime-kilns,  which  in 
some  sections  of  the  country  were  found 
on  almost  every  farm.  More  attention 
is  being  paid  to  the  loss  of  fuel  which 
took  place  in  the  older  types  of  kilns, 
and  some  of  those  recently  invented,  in 
which  coal  is  used,  are  much  more  econ- 
omical of  both  fuel  and  labor. 

At  the  present  time  about  half  of 
the  operating  draw  kilns  are  burning 
coal.  Coal  fires  have  not  so  long  a 
flame  as  wood,  partly  because  the 
draught  must  be  considerably  checked 
in  order  not  to  exceed  the  permissible 
maximum  temperature  in  the  kiln,  and 
partly  because  the  combustion  or  heat 
thereof  is  of  a  much  more  concentrated 
form.  These  conditions  are  adverse  to 
lime  burning,  but  may  be  overcome  in 
part  by  a  reduction  in  the  cross-section 
of  the  furnace  at  the  fire-places.  In 
addition,  however,  a  strong  draught 
must  be  generated,  as  subsequently  ex- 
plained, to  overcome  the  dissociation- 
pressure  of  the  carbonic  acid  gas  in 
the  furnace.  To  do  this,  without  mak- 
ing too  hot  a  fire,  the  natural  draught 
of  air  is  supplemented  by  mixing  with 
it  in  about  equal  quantities  a  portion 
of  the  inert  gases  (largely  carbonic  acid 
gas)  from  the  interior  of  the  kiln.  By 
means  of  piping,  a  blower  and  a  gasoline 
engine,  a  portion  of  these  inert  gases  is 
drawn  off  from  the  upper  part  of  tho 
kiln,  mixed  with  the  required  amount 
of  air  and  forced  under  the  fires  at  the 
desired  pressure.  The  flames  are  car- 
ried to  all  parts  of  the  charge  and  a 
good  upward  draught  maintained  with- 
out overheatinjj  the  lime. 

DifTorent  limestones  require  dilTorcnt 
treatment,  both  as  to  temperature  and 
as  to  strength  of  draught,  on  account 
of  which  coal  fuel  has  at  first  froquent- 
Iv  boon  considered  inferior  to  wood. 
However,  with  a  knowledge  of  I  ho  prin- 
ciple of  burning  the  new  fuel,  and  after 
a  few  days'  careful  experimenting,  there 
appears  nothing  to  hinder  making  just 
as  good   lime   with   coal   as   with   wood. 


During  the  year  1903  the  lime  kiln 
operators  in  Ontario  numbered  190, 
their  total  output  amounting  to  3,400,- 
000  bushek,  valued  ait  $520,000;  of 
this,  85  per  cent.  was  manu- 
factured by  20  of  them,  giving  to  each 
of  these  an  average  production  of  170,- 
000  bushels.  The  remaining  170  oper- 
ators turned  out  an  average  each  of 
only  2,600  bushels,  made  doubtless  in 
the  old  set  or  pot  kilns.  Fourteen  years 
ago,  in  1890,  the  Province  contained  508 
lime-burning  establishments,  and  the 
production  for  that  year  was  about  the 
same  as  for  1903. 

When  limestone  is  burned  under  pro- 
per conditions  it  is  broken  up  or  disso- 
ciated into  lime  and  carbon  dioxide,  as 
show^n  by  the  following  equation: 

CaCOj  (limestone)  ^  heat  —  CaO 
(lime)  -t   C0.2  (carbon  dioxide). 

The  characteristics  of  these  substances 
are  described  on  other  pages  of  this  re- 
port. 

Carbon  dioxide  is  a  heavy  gas,  and 
does  not  pass  out  of  the  top  of  the  kiln 
a«  a  gas  lighter  than  air  would  tend  to 
do.  Tbis  point  is  often  not  considered 
in  the  building  of  kilns,  the  conatruction 
frequently  being  such  that  much  of  the 
carbon  dioxide  freed  from  the  first  part 
of  the  limestone  burned  remains  in  con- 
tact with  other  parts  of  the  beated  stone 
and  thus  prevents  the  easy  burning  or 
calcining  of  those  parts  of  Uie  lime- 
stone which  are  immersed  in  an  atmos- 
phere of  the  gas. 

Limestone  is  not  decomposed  at  a  low 
red  heat,  but  is  converted  at  a  bright 
red  heat  into  carbon  dioxide  and  lime. 
The  temperature  &t  which  the  decompo- 
sition is  effected,  and  consequently  the 
amount  of  fuel  consumed,  depends  upon 
the  facility  afforded  the  carbon  dioxide 
for  escape  when  it  has  been  expelled 
from  the  stone.  Hall  found  that  pieces 
of  limestone  enclosed  in  a  tube,  and 
consequently  under  a  high  pressure,  re- 
sisited  decomposition,  even  at  the  tem- 
perature of  the  porcelain  kiln,  and  melt- 
ed with  a  loss  of,' at  most,  1  per  cent. 
It  has  also  been  shown  that  under  great 
pressure,  which  is  equivalent  to  a  tem- 
perature at  least  sufficient  to  decompose 
the  rock,  if  not  under  pressure,  lime- 
stone can  be  moulded  almost  like  putty 
without  the  loss  of  carbon  dioxide   (5). 

The  writer  has  been  told  by  lime- 
burners  that  they  find  the  rock  to  burn 
most  readily  when  it  is  moisit.  Hence 
farmers  and  others   who  do   their  burn- 

v5)  F.  D.  Adams  and  John  T.  Nicholson. 
An  Experimental  Investigation  Into  the 
Flow  of  Marblo.  Can.  Rec.  Sol.,  Vol  8. 
pp.  426-436,  1902.  Also  in  Phil.  Trans.. 
Roy.  Soc.  I^ndon.  series  A,  Vol.  195,  pp. 
363-401.  plates  22-25,  1901. 
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ing  when  most  convenient  prefer  to  car- 
ry on  thU  work  during  the  winter  and 
spring,  the  periods  of  the  year  when  the 
stone  is  most  highly  saturated  witJi 
water.  An  expc'riment  conducted,  by 
Gay-Lus(3ac,  many  years  ago,  explains 
this  phenomenon,  of  the  apparently  more 
easy  burning  of  moist  than  of  dry  stone, 
and  proves  that  it  is  due  to  the  fact 
that  the  moisture  volatilized  from  the 
stone  tends  to  carry  off  the  carbon  di- 
oxide evolved,  thus,  as  already  shown, 
promoting   the   calcining  of   the   rock. 

Gay-Lussac,  in  the  experiment  referred 
to,  placed  piecesj  of  marble  (limestone) 
in  a  tube,  which  was  so  arranged  in  a 
furnace  that  the  temperature  could  be 
easily  regulated.  One  end  of  tlie  tube 
wa^  conneotcd  with  an  apparatus  for  the 
evolution  of  steam  (steam  is  also,  it 
should  be  noted,  given  off  when  moist 
limestone  is  treated),  and  the  opposite 
end  with  a  contrivance  for  collecting  the 
carbon  dioxide.  The  temperature  was 
rai-sed  so  high  at  first  that  the  marble 
began  to  be  rapidly  decomposed,  when, 
by  impeding  the  draught,  it  was  re- 
duced to  a  dark-red  heat,  so  that  all 
evolution  of  carbon  dioxide  ceased. 
When  waiter  vapor  was  permitted  at  this 
moment  to  pass  over  the  red-hot  lime, 
carbon  tiioxide  again  made  its  appear- 
ance in  considerable  quantity,  and  con- 
tinued to  pass  off  under  these  circum- 
stances in  a  manner  entirely  dependent 
upon  the  current  of  vapor.  It  stopped 
when  the  vapor  was  cut  off,  and  began 
again  immediately  upon  its  admission. 
Hence,  it  follows  directly  that  the  de- 
composition of  the  limestone  is  effected 
a<t  a  lower  temperature  by  the  agency 
of  water  vapor  (steam)  than  under  or- 
dinary circumstances.  The  same  effect, 
however,  may  be  produced  by  a  current 
of  air  as  by  steam,  and  the  action  of  the 
vapor  is  coi>sequently  only  mechanical, 
tending  to  form  an  atmosphere  around 
the  blocks  of  limestone,  which  Is  void 
of  carbon  dioxide,  and  is  thus  in  a  fit 
state  for  being  permeated  by  the  gas, 
as  a  vacuum  would  be.  In  the  one  case, 
the  escaping  carbon  dioxide  has  to  over- 
come the  pressure  of  that  which  has  al- 
ready been  evolved,  while  in  the  other 
this  is  entirely  obviated,  the  kiln  being 
free  from  carbon  dioxide,  or  filled  with 
a  gas  of  a  different  nature  (0).  It  has 
also  been  shown  that  when  quicklime  is 
exposed  to  a  current  of  carbon  dioxide 
at  a  white  heat,  a  temperature  at  which 
limestone  is  readily  decomposed  under 
ordinary  circum-stancoa,  the  lime  absorbs 
sufficient  of  the  ^s  to  cau«se  it  to  effer- 
vesce vigorously  with  acids,  and  is  no 
longer  slaked  with  water.  In  other 
words,  the  lime  has  been  caused  to  take 


r«)    Knanp's    "Chem.    Terh..**    1st    Am- 
ericnn  edition.  Vol.  2,  pp.  356  and  367. 


up  carbon  dioxide  and  to  again  become 
limestone. 

The  practice  of  burning  moist  lime- 
stone cannot,  however,  be  considered  an 
economical  one,  as  fuel  is  consumed  in 
expelling  the  moisture.  The  best  type 
of  kiln  is  that  in  which  a  current  of  air 
replaces  that  of  steam  or  water  vapor. 

Carbon  dioxide  begins  to  be  given  off 
from  limestone  wlien  the  latter  reaches 
a  temperature  of  750  degrees  F.,  but  de- 
composition is  not  complete  till  13(X) 
or  1400  degrees  are  reached.  The  more 
quickly  limestone  is  burned  at  the 
highest  temperature  the  more  readily 
it  slakes.  In  burning,  the  temperature 
should  remain  as  constant  as  possible. 
When  lime  is  overburned,  it  slakes  slow- 
ly and  incompletely.  If  the  temperature, 
on  the  other  hand,  gets  too  low  the  cores 
of  the  larger  lumps  of  rock  in  the  kiln 
are  left  unburnt.  A  dense  limestone  is 
more  diflicult  to  burn  than  an  open-tex- 
tured one.  Limestone  containing  clayey 
material  is  apt  to  sinter  if  heated  to  a 
high  temperature.  Part  of  the  rock 
then  remains  unburned,  being  coated 
with  a  slag-like  substance.  Moreover, 
certain  limestones  containing  clay  pro- 
duce hydraulic  -limes  and  cements,  which 
harden  under  the  action  of  water,  as 
described  under  cements,  and  cannot  be 
used  as  ordinary  lime.  Limestones  con- 
taining sulphur  are  unsuited  for  the  pro- 
duction of  lime,  since  the  sulphur  ox- 
idisses  to  sulphate,  which  in  course  of 
time  reacts  with  alkali,  and  produces  the 
white  efflorescence  frequently  seen  on 
brick  work.  When  coal  carrying  sulphur 
is  u^sed  as  the  fuel  in  burning,  the  same 
results  are  brought  about. 

In  burning  a  pure  limestone  loses 
theoretically  44  per  cent,  of  its  weight 
by  the  escape  of  carbon  dioxide.  There 
is  also  a  decrease  in  volume  which  is 
said  to  be  usually  16  to  18  per  cent., 
but  ranore«*  from  12  to  21  per  cent.  Lime 
has  a  specific  pravity  of  3.00.  A  bushel 
weighs  70  pounds. 

1\i  the  cruder  kinds  of  lime-kilns,  the 
fuel  comes  in  direct  contact  with  the 
stone,  the  two  materials  often  being  in 
alternate  la  vers.  Such  kilns  are  known 
as  the  intermittent  kind.  In  the  more 
modern,  the  kilns,  which  are  usually  cy- 
lindrical in  form  and  lined  with  iron 
plates,  instead  of  brick  as  formerly,  are 
so  arranjred  that  the  flame  onlv  comes 
in  contact  with  the  limestone.  The  fire 
boxes,  supplied  with  crrates.  are  built 
in  the  side  of  the  kiln.,  some  distance 
from  the  bottom,  and  the  flame  burns  in- 
ward and  upward  through  the  rock.  The 
burnt  lime  is  drawn  off  from  the  bottom. 
Such  kilns  are  known  as  continuous  or 
draw-kilns.  Burnincr  the  fuel  in  contact 
with  the  stone  is  objectionable,  owing  to 
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about  300  buahels,  depending  on  the  size 
of  furnace  and  quality  of  stone.  Ono 
kiln  producing  400  bushels  per  24  hours 
uses  in  the  same  period  seven  cords  of 
hardwood. 

The  fuel  used  in  lime  kilns  is  of  var- 
ious kinds — wood,  coal  and  gas  being 
used.  Natural  gas,  where  available,  is 
one  of  the  most  suitable  fuels,  and  sev- 
eral kilns  in  this  Province,  in  the  vicin- 
ity of  Port  Colborne,  make  use  of  it. 

During  late  years  in  many  of  the 
more  thickly  populated  parits  of  America 
wood  has  become  scarce  and  too  costly 
to  be  employed  as  a  fuel  in  lime-burn- 
ing. This  has  brought  about  the  more 
common  use  of  coal  and  the  death  of  very 
many  of  the  small  lime-kilns,  which  in 
some  sections  of  the  country  were  found 
on  almost  every  farm.  More  attention 
is  being  paid  to  the  loss  of  fuel  which 
took  place  in  the  older  types  of  kilns, 
and  some  of  those  recently  invented,  in 
which  coal  is  used,  are  much  more  econ- 
omical of  both  fuel  and  labor. 

At  the  present  time  about  half  of 
the  operating  draw  kilns  are  burning 
coal.  Coal  fires  have  not  so  long  a 
flame  as  wood,  partly  because  the 
draught  must  be  considerably  checked 
in  order  not  to  exceed  the  permissible 
maximum  temperature  in  the  kiln,  and 
partly  because  the  combustion  or  heat 
thereof  is  of  a  much  more  concentrated 
form.  These  conditions  are  adverse  to 
lime  burning,  but  may  be  overcome  in 
part  by  a  reduction  in  the  cross-section 
of  the  furnace  at  the  fire-places.  In 
addition,  however,  a  strong  draught 
must  be  generated,  as  subsequently  ex- 
plained, to  overcome  the  dissociation- 
pressure  of  the  carbonic  acid  gas  in 
the  furnace.  To  do  this,  without  mak- 
ing too  hot  a  fire,  the  natural  draught 
of  air  is  supplemented  by  mixing  with 
it  in  about  equal  quantities  a  portion 
of  the  inert  gases  (largely  carbonic  acid 
gas)  from  the  interior  of  the  kiln.  By 
means  of  piping,  a  blower  and  a  gasoline 
engine,  a  portion  of  these  inert  gases  is 
drawn  off  from  the  upper  part  of  the 
kiln,  mixed  with  the  required  amount 
of  air  and  forced  under  the  fires  at  the 
desired  pressure.  The  flames  are  car- 
ried to  all  parts  of  the  charge  and  a 
good  upward  draught  maintained  with- 
out overheating  the  lime. 

Different  limeatoncs  require  different 
treatment,  both  as  to  temperature  and 
as  to  strength  of  draught,  on  account 
of  which  coal  fuel  has  at  first  frequent- 
ly been  considered  inferior  to  wood. 
However,  with  a  knowledge  of  the  prin- 
ciple of  burning  the  new  fuel,  and  after 
a  few  days'  careful  experimenting,  there 
appears  nothing  to  hinder  making  just 
as  good  lime   with   coal  as  with   wood. 


During  the  year  1903  the  lime  kiln 
operators  in  Ontario  numbered  190, 
their  total  output  amoimting  to  3,400,- 
000  busiiek,  valued  ait  $520,000;  of 
this,  85  per  cesvt.  was  manu- 
factured by  20  of  them,  giving  to  each 
of  these  an  average  production  of  170,- 
000  bushels.  The  remaining  170  oper- 
ators turned  out  an  average  each  of 
only  2,600  bushels,  made  doubtless  in 
the  old  set  or  pot  kilns.  Fourteen  years 
ago,  in  1890,  the  Province  contained  508 
lime-burning  establishments,  and  the 
production  for  that  year  was  about  the 
same  as  for  1903. 

When  limestone  is  burned  under  pro- 
per conditions  it  is  broken  up  or  disso- 
ciated into  lime  and  carbon  dioxide,  as 
shown  by  the  following  equation: 

CaCOs  (limestone)  -t-  heat  ■=  OaO 
(lime)  -f   COa  (carbon  dioxide). 

The  characteristics  of  these  substances 
are  described  on  other  pages  of  this  re- 
port. 

Carbon  dioxide  is  a  heavy  gas,  and 
does  not  pass  out  of  the  top  of  the  kiln 
a«  a  gas  lighter  than  air  would  tend  to 
do.  This  point  is  often  not  considered 
in  the  building  of  kilns,  the  construction 
frequently  being  such  that  much  of  the 
carbon  dioxide  freed  from  the  first  part 
of  the  limestone  burned  remains  in  con- 
tact with  other  parta  of  the  heated  stone 
and  thus  prevents  the  easy  burning  or 
calcining  of  those  parts  of  the  lime- 
stone which  are  immersed  in  an  atmos- 
phere of  the  gas. 

Limestone  is  not  decomposed  at  a  low 
red  heat,  but  is  converted  at  a  bright 
red  heat  into  carbon  dioxide  and  lime. 
The  temperature  &t  which  the  decompo- 
sition is  effected,  and  consequently  the 
amount  of  fuel  consumed,  depends  upon 
the  facility  afforded  the  carbon  dioxide 
for  escape  when  it  has  been  expelled 
from  the  stone.  Hall  found  that  pieces 
of  limestone  enclosed  in  a  tube,  and 
consequently  under  a  high  pressure,  re- 
sisted decomposition,  even  at  the  tem- 
perature of  the  porcelain  kiln,  and  melt- 
ed with  a  loss  of,' at  most,  1  per  cent. 
It  has  also  been  shown  that  under  great 
pressure,  which  is  equivalent  to  a  tem- 
perature at  least  sufficient  to  decompose 
the  rock,  if  not  under  pressure,  lime- 
stone can  be  moulded  almost  like  putty 
without  the  loss  of  carbon  dioxide   (5). 

The  writer  has  been  told  by  lime- 
burners  that  they  find  the  rock  to  bum 
most  readily  when  it  is  moist.  Hence 
farmers  and  others  who  do  their  burn- 

v5)  F.  D.  Adams  and  John  T.  Nicholson. 
An  Experimental  Investigation  Into  the 
Flow  of  Marble.  C<in.  Rec.  Scl.,  Vol  8. 
pp.  426-436,  1002.  Also  in  Phil.  Trans., 
Roy.  Soc,  London,  series  A,  Vol.  195,  pp. 
363-401,  plates  22-25,  1901. 
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ing  when  most  convenient  prefer  to  car- 
ry on  thi^  work  during  the  winter  and 
spring,  the  periods  of  the  year  when  the 
stone  is  most  highly  saturated  with 
water.  An  experiment  conducted  by 
Gay-Lus«ac,  many  years  ago,  explains 
this  phenomenon,  of  the  apparently  more 
easy  burning  of  moist  than  of  dry  stone, 
and  proves  that  it  is  due  to  the  fact 
that  the  moisture  volatilized  from  the 
stone  tends  to  carry  off  the  carbon  di- 
oxide evolved,  thus,  as  already  shown, 
promoting  the   calcining  of  the    rock. 

Gay-Lu^ac,  in  the  experiment  referred 
to,  placed  pieces  of  marble  (limestone) 
in  a  tube,  which  was  so  arranged  in  a 
furnace  that  the  temperature  could  be 
easily  regulated.  One  end  of  the  tube 
was  conneoted  with  an  apparatus  for  the 
evolution  of  steam  (steam  is  also,  it 
should  be  noted,  given  off  when  moist 
limestone  is  treated),  and  the  opposite 
end  with  a  contrivance  for  collecting  the 
carbon  dioxide.  The  temperature  was 
rained  so  high  at  first  that  the  marble 
began  to  be  rapidly  decomposed,  when, 
by  impeding  the  draught,  it  was  re- 
duced to  a  dark-red  heat,  so  that  all 
evolution  of  carbon  dioxide  ceased. 
When  waiter  vapor  was  permitted  at  this 
moment  to  pass  over  the  red-hot  lime, 
carbon  «iioxide  again  made  its  appear- 
ance in  considerable  quantity,  and  con- 
tinued to  pass  off  under  these  circum- 
stances in  a  manner  entirely  dependent 
upon  the  current  of  vapor.  It  stopped 
when  the  vapor  was  cut  off,  and  began 
again  immediately  upon  its  admission. 
Hence,  it  follows  directly  that  the  de- 
composition of  the  limestone  is  effected 
at  a  lower  temperature  by  the  agency 
of  water  vapor  (steam)  than  under  or- 
dinary circumstances.  Tlie  same  effect, 
however,  may  be  produced  by  a  current 
of  air  as  by  steam,  and  the  action  of  the 
vapor  is  coi¥3equently  only  mechanical, 
tending  to  form  an  atmosphere  around 
the  blocks  of  limesitone,  which  is  void 
of  carbon  dioxide,  and  is  thus  in  a  fit 
state  for  being  permeated  by  the  gas, 
as  a  vacuum  would  be.  In  the  one  case, 
the  escaping  carbon  dioxide  has  to  over- 
come the  pressure  of  that  which  has  al- 
ready been  evolved,  while  in  the  other 
this  is  entirely  obviated,  the  kiln  being 
free  from  carbon  dioxide,  or  filled  with 
a  gas  of  a  different  nature  (6).  It  has 
also  been  shown  that  when  quicklime  is 
exposed  to  a  current  of  carbon  dioxide 
at  a  white  heat,  a  temperature  at  which 
limestone  is  readily  decomposed  under 
ordinary  circum-stances,  the  lime  absorbs 
sufficient  of  the  gas  to  cau<»e  it  to  effer- 
vesce vigorously  with  acids,  and  is  no 
longer  slaked  with  water.  In  other 
words,  the  lime  has  been  caused  to  take 


(6)    Knanp's    "Chem.    Tech./*    lat    Am- 
erican  edition.  Vol.  2,  pp.  356  and  367. 


up  carbon  dioxide  and  to  again  become 
limestone. 

The  practice  of  burning  moist  lime- 
stone cannot,  however,  be  considered  an 
*  economical  one,  as  fuel  is  consumed  in 
expelling  the  moisture.  The  best  type 
of  kiln  is  that  in  which  a  current  of  air 
replaces  that  of  steam  or  water  vapor. 

Carbon  dioxide  begins  to  be  given  off 
from  limestone  when  tlie  latter  reaches 
a  temperature  of  750  degrees  F.,  but  de- 
composition is  not  complete  till  1300 
or  1400  degrees  are  reached.  The  more 
quickly  limestone  is  burned  at  the 
highest  temperature  the  more  readily 
it  slake;?.  In  burning,  the  temperature 
should  remain  as  constant  as  possible. 
When  lime  is  overburned,  it  slakes  slow- 
ly and  incompletely.  If  the  temperature, 
on  the  other  hand,  gets  too  low  the  cores 
of  the  larger  lumps  of  rock  in  the  kiln 
are  left  unburnt.  A  dense  limestone  is 
more  difiicult  to  burn  than  an  open-tex- 
tured one.  Limestone  containing  clayey 
material  is  apt  to  sinter  if  heated  to  a 
high  temperature.  Part  of  the  rock 
then  remains  unburned,  being  coated 
with  a  slag-like  substance.  Moreover, 
certain  limestones  containing  clay  pro- 
duce hydraulic  -limes  and  cements,  which 
harden  under  the  action  of  water,  as 
described  under  cements,  and  cannot  be 
used  as  ordinary  lime.  Limestones  con- 
taining sulphur  are  unsuited  for  the  pro- 
duction of  lime,  since  the  sulphur  ox- 
idizes to  sulphate,  which  in  course  of 
time  reacts  with  alkali,  and  produces  the 
white  efflorescence  frequently  seen  on 
brick  work.  When  coal  carrying  sulphur 
is  used  as  the  fuel  in  burning,  the  same 
result**  are  brought  about. 

In  burning  a  pure  limestone  loses 
theoretically  44  per  cent,  of  its  weight 
by  the  escape  of  carbon  dioxide.  There 
is  also  a  decrl?ase  in  volume  which  is 
said  to  be  usually  16  to  18  per  cent., 
but  ranjres  from  12  to  21  per  cent.  Lime 
has  a  specific  gravity  of  3.09.  A  bushel 
weighs  70  pounds. 

Th  the  cruder  kinds  of  lime-kilns,  the 
fuel  comes  in  direct  contact  with  the 
stone,  the  two  materials  often  being  in 
alternate  la  vers.  Such  kilns  are  known 
as  the  intermittent  kind.  In  the  more 
modern,  the  kilns,  which  are  usually  cy- 
lindrical in  form  and  lined  with  iron 
plates,  instead  of  brick  as  formerly,  arc 
so  arranged  that  the  flame  only  comes 
in  contact  with  the  limestone.  The  fire 
boxes,  supplied  with  crrates.  are  built 
in  the  side  of  the  kiln,  some  distance 
from  the  bottom,  and  the  flame  burns  in- 
ward and  upward  through  the  rock.  The 
burnt  lime  is  drawn  off  from  the  bottom. 
Such  kilns  are  known  as  continuous  or 
draw-kilns.  Burnincr  the  fuel  in  contact 
with  the  stone  is  objectionable,  owing  to 
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the  fact  that  ash  beoomes  mixed  with 
the  burned  lime  and  introduces  impuri" 
ties  into  it. 

Lime  Bumins;  at  Saw  Mills 
To  give  an  idea  of  the  cost  of  the  pro-  • 
duction  of  lime  when  the  quarries  are 
situated  near  lumber  mills,  the  follow- 
ing data  taken  from  the  report  of  Prof. 
L.  W.  Bailey  may  be  used.  (7).  In  com- 
paring the  cost  of  production  of  lime 
at  St.  John,  N.B.,  with  that  at  Rock- 
land, Me.,  the  industry  at  the  latter 
place  being  favored  by  "a  duty  of  six 
cents  per  100  lbs.,  including  the  weight 
of  the  barrel,  which  was  equal  to  13% 
cents  a  barrel,  or  about*  twenty  per 
cent,  on  the  value  as  delivered  in  Unit" 
ed  States  markets,"  Prof.  Bailey 
goes  on  to  say,  "In  several  re- 
spects St.  John  has  great  nat- 
ural advantages,  making  the  com- 
petition more  equal,  one  of  these 
being  the  situation  of  the  quar- 
ries and  the  facilities  for  shipment  (the 
quarries  at  Rockland  being  distant  two 
miles  and  a  half  from  the  kilns)  ; 
and  another,  the  cheapness  of 
fuel,  the  latter  consisting  largely  of 
the  refuse  from  lumber  mills.  In  sev- 
eral instances,  indeed,  as  at  Randolph 
and  Baker's,  the  saw-mills  and  the 
lime-kilns  are  run  by  the  same  own- 
ers, side  by  side.  The  cost  of  Rockland 
limestone,  placed  in  the  kilns,  is  twenty 
cents  a  barrel,  as  against  ten  cents  a 
barrel  at  St.  John.  The  cost  of  kiln- 
wood  at  Rockland  is  $3  for  the  small 
cord,  as  against  $2  at  St.  John.  Cord- 
wood  burned  in  a  kiln  at  St.  John  costs 
ten  cents  for  each  barrel  of  lime,  while 
at  Rockland  it  is  fifteen  cents.  The 
Rockland  people  estimate  that  their 
lime  costs,  ready  for  shipment,  seventy- 
two  cents  per  barrel,  while  the  freight 
to  Boston  is  thirteen  cents  and  the 
price  ei<jhty-five  cents,  leaving  no  profit. 
The  following  figures  show  the  corres- 
ponding cost   at  St.  John  : 

Gents. 

Stone  at  kiln 10 

Boring  (labour)   5 

Cordwood    10 

Barrel 16% 

Trimming  barrel IV2 

Foreman Vz 

Repairs V2 

Interest  on  investment  . .         % 

Dutv   (to  U.  S.)    14 

Freight  (to  U.  S.)    18 

Consular   certificate V2 

Total,  per  barrel   77  cents." 

~(7)    G.S.C..    1807,    pp.    81.    82  M. 


These  figures  should  (be  of  use  to  any 
person  who  contemplates  starting  a  lime 
mdustry  in  Ontario,  the  conditions  in 
some  localities  in  this  Province  being 
almost  the  same  as  at  St.  John. 

In  order  to  give  an  idea  of  the  size 
and  character  of  the  kilns  from  which 
these  results  are  obtained  the  follow- 
ing description  of  the  kilns  at  Ran- 
dolph and  Baker's  saw  mill,  referred  to 
above,  may  be  quoted:  "There  are  here 
two  kilns,  each  witli  a  capacity  of  120 
to  140  barrels  of  lime  per  day,  and 
therefore  for  the  nine  months  during 
which  they  are  kept  running — ^March 
to  December — ^yielding  from  25,- 
000  to  30,000  barrels  of  lime.  They 
are  built  of  brick,  faced  with  stone, 
about  thirty  feet  in  height;  hopper- 
shaped  inside  for  ihe  upper  third  of  the 
height,  then  with  a  straight  funnel  for 
the  nexit  third  to  the  level  of  the  fire, 
and  again  widening  out  to  the  lower 
floor,  from  which  the  lime  is  drawn. 
The  'limestone  is  put  in  at  the  rear  of 
the  kiln  above,  and  the  burnt  lime 
drawn  out  from  the  front  of  the  kiln 
below,  while  the  fuel  is  fed  in  at  the 
side,  at  t3ie  height  of  a  few  feet  above 
the  floor,  from  which  the  burnt  lime 
is  drawn.  The  two  kilns  are  enclosed 
in  a  large  gravel-roofed  shed,  which  ex- 
tends to  the  edge  of  the  wharf,  so  that 
the  lime  is  protected  from  the  weather 
even  when  being  shipped."   (8) 

Prof.  Bailey's  interesting  summary 
of  the  lime  industry  in  New  Brunswick 
throws  light  on  another  subject  which 
has  been  referred  to  by  the  present 
writer  in  this  report,  viz.,  the  quality  of 
lime  produced  from  stone  which  carries 
a  high  percentage  of  calcium  carbonate, 
and  little  or  no  magnesia.  Speaking  of 
the  St.  John  lime,  he  says:  **lt  has  at 
all  times  been  preferred  to  other  limes 
for  use  in  the  Maritime  Provinces,  but 
as  an  article  of  export  has  only  ac- 
quired importance  in  recent  years."  (9) 

"The  character  of  the  St.  John  lime- 
stones is  further  indicated  by  the  sub- 
joined analyses,  made  in  the  laboratory 
of  the  Survey.  Previous  to  analysis 
the  specimens  were  dried  at  100  degrees 
C,  the  hygroscopic  water  thus  abstract- 
ed being  as  follows,  respectively: — No. 
1,  0.00  per  cent.,  No.  2,  0.04  per  cent., 
No.   3,   0.05   per   cent.     (10)  : 

(8^  G.S.C..  1S97.  p.  80  M. 
(0)  Ibid.  p.  79  M. 

(10)  Ibid.  p.  81  M. 
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Slaking  of  Lime 

Little  CXI  re  is  often  taken  in  the  slak- 
ing of  lime.  Much  better  results  are  ob- 
tainable, however,  by  following  certain 
well-known  principles.  Lime  when  dry 
at  ordinary  temperature  is  unaffected 
by  carbon  dioxide,  but  when  heated,  as 
shown  above,  takes  it  up  readily.  It, 
however,  combines  with  water  with 
avidity,  with  the  evolution  of  so  much 
heat  that  sulphur  can  be  set  on  fire  and 
wood  has  even  been  ignited.  The  re- 
aotion  which  takes  places  during  the 
union  of  water  and  lime — the  change 
from  quick-lime  to  slaked  lime — ^is  rep- 
resented by  the  following  equation: 
CaO       .       HoO  (a     (Oil..).     The 

higher  the  percentage  of  oxide  of  cal- 
cium (CaO)  cont&ined  in  lime  the  more 
heat  is  given  off  and  the  slaking  is  cor- 
respondingly more  rapid.  Such  limes 
are  called  fat  limes,  probably  on  ac- 
count of  the  resemblance  of  the  white, 
paaty  mass  produced  to  fat.  Fat  limes 
slake  in  tihe  air  by  absorption  of  water 
\-apor.  Hence  they  should  be  protected 
from  the  atmosphere  as  much  as  possi- 
ble. That  slaked  lime  when  so  protect- 
ed will  keep  indefinitely  is  shown  from 
the  statement  that  *'in  removing  the 
ruins  of  the  castle  of  Landsberg  in 
order  to  lay  the  foundations  for  a  new 
building,  it  is  stated  by  Jahn,  that  a 
lime  pit  of  considerable  dimensions  was 
found  in  one  of  the  vaults.  The  surface 
of  tills  mass  of  lime  was  carbonated  to 
the  depth  of  a  few  inches,  but  all  be- 
low that  was  in  the  state  of  freshly- 
slaked  lime,  only  somewhat  more  dry. 
This  lime,  whidi  was  certainly  more 
than  300  years  old,  and  valued  at  sev- 
eral hundred  florins,  was  consequently 
used  in  constructing  new  buildings."  (11 ) 

Limes  carrying  smaller  percentages    of 
oxide  of  calcium  are  called   lean  limes. 

The  temperature  of  slaking  should  be 
attended  to,  as  it  influences  the  quality 
of  the  lime.  When  no  more  water  is 
added  to  the  lime  than  it  can  absorb, 
it  does  not  form  a  soft,  but  a  sandy 
powder,  and  is  said  to  have  been  ren- 
dered poor  by  slaking. 
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(11)  Knapp's  "Chem.  Tech." 


Lime  is  divided  by  the  trade  into  two 
main  classes,  white  lime  and  gray  lime. 
Besides  the  color,  the  other  distinguish- 
ing points  are  the  slaking  and  settling 
qualities,  some  limes  acting  more  quickly 
in  these  respects  than  others,  and  also 
making  a  stronger  set.  As  a  general 
rule  gray  lime  is  employed  for  founda- 
tion mortars  where  the  color  is  imma- 
terial, and  white  lime  for  facing,  inter- 
ior plastering,  white  mortars,  etc.  For 
building  it  is  customary  to  place 
the  lime  in  slaking  tubs,  or  in  flat 
boxes  constructed  of  boards,  and  to 
pour  as  much  water  into  them  as  will 
nearly  cover  the  lime.  If  lime  is  moist- 
ened with  water  in  the  dark  it  presents  a 
lively,  luminous  appearance. 

Marble 

In  the  trade  the  term  marble  is 
sometimes  loosely  used,  being  applied  to 
various  rocks.  Properly,  it  should  t>e 
restricted  to  a  variety  of  limestone 
which  is  capable  of  taking  a  good  pol- 
ish and  is  suitable  for  use  as  a  decorat- 
ive material.  These  varieties  are  usu- 
ally what  are  properly  called  crystalline 
limestones.  Certain  kinds  of  other 
limestones,  especially  some  fossilifer- 
ous  examples,  also  make  handsome  dec- 
orative materials. 

Marbles  are  variously  colored.  Some 
of  the  most  highly  prized  are  mottled. 
Marbles  which  contain  intermixed  ser- 
pentine, such,  for  examiple,  as  that 
found  near  Charleston  lake,  in  Leeds 
county,  have  a  handsome  appearance 
when  polished. 

In  Ontario  very  little  use  has  been 
made  of  the  crystalline  limestones 
which  are  adapted  to  decorative  and 
monumental  purposes.  At  the  present 
time,  so  far  as  the  writer  knows,  only 
two  quarries  are  worked,  and  in  only 
a  small  way,  for  marble.  A  local  manu- 
facturer at  Renfrew  uses  a  smail 
amount  of  the  white  crystalline  lime- 
stone from  the  quarry  in  the  town  for 
monuments.  A  small  amount  of  pure 
white  marble  is  also  quarried  about 
four  miles  from  Haley  station,  west  of 
Renfrew.  This  material  has  been  used 
in  some  of    the  recently-erected  public 
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buildin<(s  at  Sault  S-te.  iMarie,  and  in 
combination  with  'brick  gives  the  bulM- 
ings  a  rather  handsome  appearance. 
The  dark-gray  mottled  marble  which 
was  formerly  worked  at  Arnprior  is  re- 
ferred, to  on  another  page,  bs  are  also 
the  quarries  which  were  opened  near 
Madoc  and  Bridgewater.  The  quarries 
at  the  latter  place  have  recently  been 
made  more  aoceBsible  by  the  building  of 
the  Bay  of  Quinte  railway  northward 
from  Tweed.  Reference  to  marbles  will 
be  found  under  the  headings  devoted  to 

counties  and  districts— Frontenac,  Has  - 
tings,  Renfrew,  Algoma,  Thunder 
Bay.  It  will  be  seen  that  the  Proyinoe 
possesses  a  considerable  variety  in  mar- 
ble resources  which  are  as  yet  practi- 
cally undeveloped. 

The  marble  used  in  this  country  near- 
ly all  comes  from  the  large  quarries  of 
the  United  States.  Although  we  have 
native  varieties  that  are  as  good,  trade 
prejudices  favor  the  imiported  article. 
Many  of  the  cheaper  kinds  of  tomb- 
stones are  made  of  Vermont  stone — 
chiefly  the  *'Vermon/t  (blue" — -but  marble 
is  also  import«»d  from  Georgia,  Tennes- 
see and  other  States. 

For  interior  decoration,  such  as 
wainscotting,  imitation  mar'ble  has  re- 
placed the  natural  material  to  a  con- 
siderable extent. 

Mortar 

The  use  of  lime  in  mortar  appears  to 
have  been  known  in  pre-historic  times. 
Its  employment  is  largely  empirical, 
and  little  more  is  known,  by  many  users, 
of  the  character  of  lime  to-day  than 
was  known  some  centuries  ago.  The 
slaking  of  the  lime  and  the  mixing  of 
mortar  is  often  still  carried  on  in  a 
very  crude  way. 

The  effects  produced  by  the 
presence  of  magnesia  in  quick- 
lime are  not  well  understood.  Lime- 
stones carrying  all  percentages  of 
calcium  and  majrnesium  carbonates,  from 
none  of  the  latter  to  the  percentage 
which  makes  the  rock  what  is  theoreti- 
cally a  true  dolomite,  are  burned  for 
lime.  Mon  wlio  have  always  used  the 
Niagara  limestone,  for  example,  say 
that  in  order  to  make  good  lime  the 
rock  must  ])o  mnjznosian.  Avhile  other 
lime  men  and  writor<5  claim  t'hat  25  or 
30  per  cent,  of  mairno»<ia  renders  the 
stone  unlit  for  burninor.  notwithstand- 
injr  the  fact  that  such  material  has  been 
used  for  years  in  some  localities.  This 
subiect— the  offect<»  produced  by  majr- 
nesia — needs  investi2r«ition.  Theoretical- 
ly it  would  appear  that  those  limestones 
that  carry  the  hiirhct  percentage  of  cal- 
cium carbonate  are  the  most  suitable 
tor  burning,  but  practically  the  presence 


of  magnesia   in  lime  used  for   ordinary 

Purposes  seems  to  be  of  no  importance, 
n  plaster  magnesian  lime  sets  more 
slowly,  and  thus  has  some  advantages 
where  time  is  needed  to  give  a  smooth 
finish  to  the  surface  before  the  plaster 
hardens.  It  would  also  seem  that  lime 
which  is  practically  free  from  magnesia, 
although  it  may  make  a  stronger  ma- 
terial, needs  more  careful  slaking  than 
does  magnesian  lime.  I  am  told  that  in 
some  parts  of  Europe  this  fact  is  recog- 
nized, and  that  lime  is  sometimes  slaked 
in  underground  pits  for  several  months 
or  a  year  before  being  used.  This  pre- 
vents "pitting"  in  plaster,  which  ap- 
pears to  be  due  to  imperfect  slaking, 
namely,  the  formation  of  small  pits  in 
the  plaster  after  it  has  hardened.  These 
are  apparently  caused  by  the  gradual 
absorption  of  water  and  consequent 
swelling  of  small  portions  of  lime,  which 
were  unslaked  at  the  time  the  plaster 
was  laid  on  the  wall. 

The  water  used  in  slaking  the  lime 
should  not  contain  an  appreciable 
amount  of  soluble  salts,  as  these  may  ef- 
floresce in  time  and  cause  a  white  de- 
posit on  brick  or  stone  work,  thu<i 
marring  its  appearance.  Sulphur,  oxi- 
dized to  sulphate^  brings  about  the  same 
efl'ect. 

After  slaking,  sand  is  added  to  the 
lime.  The  sand  prevents  shrinkage,  and 
necessitates  less  lime  being  used.  In 
course  of  time  the  slaked  lime  changes 
to  carbonate  by  the  absorption  of  carlx)n 
dioxide  from  the  air,  but  the  complete 
change  of  the  hydrate  to  carbonate  may 
take  years. 

In  slaking  very  fat  lime  it  is  stated 
that  about  21-2  volumes  of  water  to 
one  of  lime  should  be  taken.  Magnes- 
ian limes  require  less.  If  an  excess  of 
water  is  used  the  temperature  is  low- 
ered, and  the  slaking  is  incomplete.  It 
is  claimed  that  from  1.25  to  2  volumes  of 
sand  should  be  used  to  1  of  paste.  This 
in  the  case  of  fat  lime  means  3  to  5 
volumes  of  sand  to  1  measured  volume 
of  lime,  which  gives  a  plastic  mortar 
that  does   not  crack. 

"In  the  structures  of  the  ancient 
Egyptians,  as  in  the  Great  Pyramid. 
mortar  was  freely  employed,  but  it  con- 
sisted almost  entirely  of  sulphate  of 
lime.  A  specimen  taken  from  an  ancient 
Phoenician  temple,  the  highest  stone  of 
which  was  a  few  years  ai?o  five  feet 
below  the  level  of  the  irround.  was  quite 
similar  to  that  found  in  some  of  the 
castles'  in  Europe,  and  was  like  a  piece 
of  solid  rock.  It  was  made  of  burnt 
lime,  fine  sand,  coarse  sand  and  gravel. 
It  was  a  concrete  rather  than  a  mortar: 
the  lime  had  become  completely  carbon- 
ated. Ancient  Oreek  mortars  from  ruins 
in  the  neighborhood  of  Athens  are 
in  very  perfect  condition.  They  contain 
no  gravel.     Mortars  from    ruined  build- 
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ings  in  Herculaneura,  and  from  Rome  and 
its  vicinity,  appear  to  have  been  made 
from  burnt  lime  and  puzzolana,  or  vol- 
canic ash."  (12). 

"  Common  mortar  is  made  with  fat 
lime,  and  clean,  sharp  sands  in  the  pro- 
portions, usually,  of  1  to  5  by  volume." 
(13). 


stone  belongs  to  the  Niagara  formation, 
and  according  to  Mr.  Sjostedt  of  the  Lake 
Superior  Power  Company,  possesses  the 
composition  given  below.  Analyses  of 
other  limestones  used  at  Sault  Ste. 
Marie,  Ont.,  were  also  kindly  fumiished 
by  Mr.  Sjostedt.  These  are  from  quar- 
ries in  Michigan,  at  Petoakey  and  Trout 


Inaoluble    

Iron  and  Alumtna  

Ctd.  Carbonate 

Mag.  Carbonate   

Unaetermine<l 


Minor  Uses 

Limestone  in  a  state  of  tine  division 
may  be  used  for  polishing  the  surfaces 
of  marble  and  other  materials  not  pos- 
sessing very  great  hardness. 

In  the  manufacture  af  potassium 
dichromate  from  clirome  ore,  lime,  as 
free  as  possible  from  silica  and  mag- 
nesia, is  used  along  with  alkaline  salts. 

In  the  manufacture  af  pottery,  lime  is  . 
used  in  the  body  of  the  ware  and  also 
as  a  constituent  of  the  glaze. 

On  account  of  its  disinfe<^tant  and 
antiseptic  proper  lies,  lime  is  envployed 
in  preserving  eggs,  etc 

Lime-water  and  other  compounds  of 
lime  are  in  frequent  use  as  chemical 
reagents. 

Lime  plays  an  important  part  in 
the  manufacture  of  soap.  It  is  used  to 
form  caustic  soda  and  potash  from  car- 
bonate of  soda  and  the  .pearl  ash  of 
commerce,  respectively.  It.  is  also  used 
in  the  saponi^cation  of  tallow  and  in 
other  ways. 

In  Aoda  manufacture,  by  the  Leblanc 
proeets,  limestone  is  used  to  change  the 
sulf)lia<te  of  soda  into  caustic  soda. 

In  tanning,  lime  is  employed  to  re- 
move the  hair  from  the  skins. 

Lime  is  also  used  to  free  the  rags  used 
in  paper  manufacture  from  dirt,  and  to 
decompose  glutinous   substances. 

Pulp  and  Paper  Making: 

In  the  manufacture  of  sulphite  pulp 
a  lime  as  high  in  magnesia  as  is  obtain- 
able is  preferred,  although  other  lime- 
stones have  been  employed.  The  lime- 
stone of  Cockbum  Island,  in  Georgian 
Bay,  is  used  at  bault  Stf..  Marie.    This 

(12>    Thurston,   Materials    of   Engineer- 
Inir.  Part  I.,  pp.  20-21. 
(13)    Ibid.,   p.   22. 


1         Dolomite. 
(Cockbuni  I.) 

1 

Limestone. 
(Petoskey.) 

Limestone. 
(Trout  L.) 

'        per  cent.           1 

4.5 

.ft 

52.0 

41.0 

per  cent. 

1.0 

2.0 

R4.0 

10.0 

3.0 

100. 

I)er  cent. 
.69 

.33 

96.01 

1                 .85 

2.0 

I 

j              100. 

1 

Lake  and  from  Drummond  Island: 

Dolomite  (Drummond  I.) 

Per  cent. 

Silica 4.33 

Iron  Peroxide  and  Alumina.     4.14 

Calc.  Carbonate 51 .  18 

Mag.  "         39.38 

Phosphorus 224 

Sulphur 025 

Silicate  Brick 

Sand   and   lime   are    fused   or   partly 
fused  together  in  the  manufacture  of 
silicate  bricks. 

Smelting:  Ores 

One  of  the  most  common  and  import- 
ant uses  of  limestone  is  as  a  flux  in  the 
smelting  of  iron,  lead,  and  o.ther  metals. 
The  action  of  the  lime  reduces  the  me- 
tals, and  the  impurities  in  the  ores, 
such  as  silica,  are  carried  off  in  the 
slag. 

Limestones  carrying  a  high  percentage 
of  calcium  carbonate  are  preferred  for 
use  as  a  flux,  but  as  the  analyses  of 
limestones  used  at  Hamilton,  Midland 
and  Deseronto  show,  Ontario  blast  fur- 
naces do  not  all  use  such  stone.  Rock 
high  in  magnesia  is  often  employed  on 
account  of  the  greater  cost,  in  some  lo- 
calities,*of  the  varieties  higher  in  lime. 

The  percentage  of  phosphorus  and  sul- 
phur in  limestone  used  for  blast  fur- 
nace work  has  also  to  be  considered. 

Crystalline  limestone  from  the  town 
of  Renfrew  has  been  used  in  the  smelt- 
ing and  refining  oi>erations  at  Sudbury. 

The  following  interesting  note  on  the 
stone  used  at  the  Hamilton  Steel  &  Iron 
Company's  plants  has  been  furnished  me 
by  Mr.  C.  6.  Fox,  M.A.,  chemist  and 
metallurgist  to  the  company: 
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"  The  stone  we  have  been  u^ing  in  our 
blast  furnace  for  several  years  is  a 
dolomite,  which  is  obtained  from  the 
mountain  about  five  miles  south  of  the 
city.  An  average  analysis  of  this  stone, 
for  a  considerable  period,  is: 

Per  cent. 

Silica 75 

Alumina  and  ferric  oxide 1.00 

Lime 30.24 

Magnesia 20.18 

Phosphoru-s 021 

Sulphur 050 

"In  our  steel  works  we  use  calcium 
carbonate  for  desulphurizing  and  remov- 
ing the  phosphorus  from  the  steel  in  the 
open  hearth  process.  This  has  an  aver- 
age  analysis   as  follows:  ^ 

Per  cent. 

Silica 2.00 

Alumina  and  ferric  oxide  ...     1 .  10 

Lime 61.00 

Magnesia 1 .  10 

Phosphorus 015 

Sulphur 05 

"  This  calcite  stone  comes  from  the 
vicinity  of  Port  Colborne,  on  Lake  Erie, 
the  nearest  point  to  Hamilton  at  which 
calcite  stone  is  found,  all  the  limestone 
of  our  mountain  being  dolomite,  with 
silica  running  from  one-quarter  of  one 
per  cent,  up  to  six  or  eight.  If  the  ailica 
runs  above  three  per  cent,  it  hardly  pays 
to  use  it  here. 

"  It  is  generally  conceded  by  blast  fur- 
nace men  that  dolomite  stone  takes  more 
fuel  than  calcite  when  used  in  a  blast 
furnace,  and  calcite  is  generally  supposed 
to  be  more  efficient  in  the  removal  of 
sulphur.  When  smelting  lean  ores  re- 
quiring a  large  amount  of  flux  (i.e., 
where  the  proportion  of  ore  to  stone  is 
lower  than  3  to  1),  the  slag  is  liable  to 
be  dark  and  spongy,  and  difficult  to  han- 
dle when  dolomite  is  used.  On  the  other 
hand,  it  is  claimed  for  dolomite  that  it 
prevents  sticking  and  hanging  in  a  fur- 
nace, and  causes  the  stock  to  descend 
more  easily. 

"  We  have  had  samples  of  stone  from 
a  quarry  at  St.  Mary's,  which  shows  the 
stone  there  to  be  a  calcite  of  about  the 
same  purity  as  that  from  Port  Colborne. 
I  suppo«;e  you  have  often  «een  this  Port 
Colbonir  stone,  as  it  contains  a  great 
amount  of  the  fossil  coral  Columnaria 
nlveolnta.  and  these  pnrts  of  the  stone 
are  usuallv  highly  impregnated  with 
oil." 

Analyses  of  the  stone  used  in  tlie  blast 
furnaces  at  Midland  and  Deseronto  will 
be  found  in  the  sections  devoted  to 
Simcoe  and  Addiniyton  counties  respect- 
ively. Tlie  Port  Colborne  and  St.  Mary's 


limestones  are  described  under  the  head- 
ing of  Welland  and  Perth  counties  re- 
spectively. The  stone  which  Mr.  Fox 
says  is  used  in  the  Hamilton  blast  fur- 
nace is  quarried  in  Wentworth  county. 

Soda  Manufacture 

At  the  works  of  the  Canadian  Electro- 
Chemical  Company,  Sault  Ste.  Marie, 
caustic  soda  and  bleaching  powder  have 
been  produced  during  the  last  two  years. 
The  raw  materials  used  are  lime  and 
common  salt. 


Whiting  and  Whitewash 

Pure  chalk  is  the  material  most  com- 
monly used  for  whiting,  but  certain  var- 
ieties of  marl  have  been  substituted. 

Lime,  mixed  with  water  to  the  proper 
consistency,  plays  the  part  of  paint  in 
white- washing.  It  tends  to  preserve 
wood  and  acts  as  a  disinfectant. 


Cements 

Cement  materials,  or  those  sub- 
stances wiiioh,  uniiike  ordinary  lime,  are 
used  in  forming  mortars  tihat  harden 
lender  water,  fall  naturally  into  three 
classes: — (1)  Hydraulic  lime,  (2)  hy- 
draulic or  natural  rock  cement,  (3) 
Portland  cement.  1*0  these  can  be  add- 
ed pozzuolaoia,  a  name  which  is  used 
for  mixtures  of  ground  blast  furnace 
slag  and  slaked  lime.  The  name  poz- 
zuolana  was  originally  applied  to  a 
tufaceous  rock  in  Italy. 

Hydraulic  properties  increase  in 
quick-lime  with  the  increase  in  the  per- 
centage of  the  clayey  constituents. 
When  these  reach  8  or  10  per  cent, 
hydraulicity  begins  to  be  developed.  If 
18  or  20  per  cent,  of  these  aluminous 
impurities  are  present  the  product, 
after  burning,  has  to  be  ground  fine 
before  it  will  set. 

All  these  cements  owe  their  h3rdrau- 
licity  to  the  formation,  while  burning, 
of  silicates  and  alimiinates  of  lime  and 
mafrnesia,  which,  together  with  calcic- 
hydrate,  gradually  crystallize  and  hard- 
en   when  exposed  to  water. 

Hydraulic  limee  are  made  by  burning 
limestones  which  contain  about  20  per 
cent,  of  impurities,  chiefly  aluminium 
silicate.  Fat  limes  are  rendered  hy- 
draulic bv  the  addition,  as  stated  above. 
of  certain  rocks  as  pozzuolana  and 
strar*:,  or  slag,  burned  clay  and  other 
materials,  which  contain  silica  and 
alumina  in  the  proper  state  of  com- 
bination. 
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Natural  Rock  Ccnrcnt 
Certain  argillaceous  limestones  when 
burned  possess  the  property  of  harden- 
ing under  water,  and  are  known  as 
hj^raulic  limestones.  One  of  the  chief 
localities  in  the  United  States  where 
such  limestones  occur  is  Rosendale,  N. 
Y.  Natural  rock  cement  has  been  pro- 
duced in  large  quantities  here,  and 
cements  of  this  class  are  comanonly 
known  as  Rosendale. 

In  Ontario  limestones  suitable  for  the 
production  of  natural  rock  cement  are 
known  to  occur  in  several  localities. 
The  rock  has  been  worked  for  many 
years  at  Thorold  and  at  Nepean. 

"In  the  Chazy  formation,  a  bed  of 
grey  argillaceous  magnesian  limestone 
occurs  a  fe^v  feet  above  a  blackish- 
brown  band,  which  is  marked  by  the 
shells  of  Leperditia.  This  magnesian 
layer,  which  weathers  of  a  yellowish 
color,  has  a  conohoidal  fracture,  and 
holds  small  geodes  of  oaJc-spar,  may  be 
traced  by  its  mineral  characters,  and  by 
the  underlying  fossiliferoufi  bed,  from 
Hawkesbury  as  far  westward  as  Aliu- 
mette  Island.  At  Nepean,  on  the  shore 
of  the  Ottawa,  it  has  a  thickness  of  6 
feet,  and  has  for  many  years  been  quar- 
ried for  the  manufacture  of  a  hydraulic 
cement.  ...  A  specimen  of  the  cement 
(produced  from  the  rock  at  this  place), 
gave  to  Delesse,  lime  39.70,  magnesia 
9.58,  soliible  alumina  and  oxide  of  iron 
19.74,  insoluble  argillaceous  residue 
30.<»S  :  100  00.  It  is  ]>robahle 
that  this  bed  may  yield  a  similar 
cement  in  other  parts  of  its  distribu- 
tion. .  .  In  the  township  of  Lougborough, 
on  the  1st  lot  of  the  18th  range,  are 
beds  which  resemble  that  of  the  Chazy 
juat  described,  and  have  been  found  to 
yield  a  hydraulic  lime.  A  similar  bed, 
3  feet  in  thickness,  occurs  in  the  ditch 
around  the  fort  at  Kingston,  and  has 
been  used  as  a  cement 

"In  the  Niagara  formation  near  Thor- 
old, a  band  of  dark  grey  argil Iox:eo us 
limestone.  8  feet  in  thickness,  yields  an 
excellent  cement.  Its  color  after  calcin- 
ation is  yellow.  A  specimen  examined 
by  Delesse  contained  3.37  per  cent,  of 
moisture,  without  any  carbonic  acid. 
Its  farther  analysis  gave  lime  53.55, 
magnesia  2.20,  silica  29.88,  alumina  and 
oxyd   of  iron    12.70.  sulphate     of    lime, 


1.58  ;  -  99.91.  Thip  cement  was 
found  to  set  in  10  to  15  minutes,  with 
disengagement  of  heat.  A  portion  plac- 
ed in  water  10  minutes  after  mixing 
became  as  solid  as  another  portion 
w^ich  had  set  in  the  air,  and  was  only 

immersed  at  the  end  of  two  hours 

This  cement  has  been  largely  used  in 
the  construction  of  many  public  works, 
and  was  employed  in  building  the  piers 

of  the  Victoria  bridge This  layer  of 

water  lime  does  not  appear  to  be  con- 
tinuous throughout  the  Niagara  forma- 
tion. At  Limehouse,  in  Esquesing, 
there  is  a  band  of  9  feet,  which  is 
wrought  to  a  considerable  extent,  and 
yields  a  good  hydraulic  lime.  At  Kock- 
wood  also  a  band  of  limestone  three  and 
a  half  feet  thick,  associated  with  a 
layer  of  chert,  is  said  to  yield  a  watnr- 
lime.  The  last  two  localities  are  in  the 
Niagara  formation,  but  are  not  sup- 
posed to  be  the  equivalents  of  the  Thor- 
old stone."  (14) 

The  Onondaga  formation  contains 
beds  of  argillaceous  dolomites,  associat- 
ed with  the  gypsum  deposits,  which 
yield  a  hydraulic  cement.  "Analyses  of 
this  dolomite  from  Oneida  and  Faris  are 
given  below.  The  calcined  rock  from 
Oneida  gave  to  Delesse.  lime  36.93, 
magnesia  20.74,  Hav  ;^f»  33  ;  _ 
100.00.  It  heats  very  slightly  when 
mixed  with  water,  and  yields  a  cement 
of  good  quality.  The  calcined  material 
from  Paris  contained  lime  53.82,  mag- 
nesia 35.93,  clay  10.25.  A  specimen 
from  this  formation,  on  the  14th  lot  of 
the  2nd  range  of  Brantford,  yielded  a 
cement  which  hardened  under  water  in 
the  course  of  five  minutes.  (Similar 
beds  are  found  at  Point  Douglas  on 
Lake  Huron;  and  it  is  probable  that 
the  materials  fit  for  the  manufacture  of 
water-cement  may  be  found  almost 
everywhere  along  the  outcrop  of  the 
Onondaga  formation."    (15) 

The  manufacture  of  natural  rock 
cement  at  Napanee  Mills  is  referred  to 
in  later  pages,  under  the  section  de- 
voted to  Aldington  county. 

Analyses  of  limestones  used  in  the 
manufacture  of  natural  rock  cement 
in  Ontario  and  at  a  few  important 
foreign  localities  are  given  in  the  fol- 
lowing table  : 

(14)  G.S.C..    1803.    p.    BOG. 

(15)  Ibid.    p.    807. 
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Calcium  carbonate An.'M) 

Masrnesium       *'     12.77 

Alnmina  aud  Ferric  oxide 12.52 

Sflica  

Insol.  argillaceous  refddue 19.77 

Water  and  Ion  by  ignition 9 . 64 


39.91 
34.15 


51.33  ' 
40.91  i 


22.10 
3.81 


5.50 
2.26 


20.90 
.31 


19.  M 
.20 


Total !  100.00     100.00  I  100.00  I    99.76       99. 9J 
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.V.'^S 

47.07 

45.91 

20.07 

30.32 

2r..l4 

2.20 

2.71 

il.:is 
15.;J7 
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;^5.<H)  ,     45..5.J  67.14 

19.' 6  •^•>.U\  2.90 

^•^  I  13. (K  "-^^ 

33.80  ;     17.56  18.34 


1.20 

6.82 

S.M 

100.00 

100.32 

99.90  •■ 

99.81 
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1.  Nepean.  2.  Oneida.  3.  Paris.  4. 
John  Brown's  quarry,  Thorold.  5.  Alex. 
Manning's  quarry,  Thorold.  6.  Ros- 
endale,  N.Y.  7.  Akron,  M.Y.  8.  MU- 
waukee,  Wia.     9.  Ooplay,  Penn. 

The  quarries  from  which  the  rock 
used  in  the  manufacture  of  natural  rock 
cement  is  obtained  at  Thorold,  Queens- 
ton,  and  Limehouse  are  described  on 
pages  108-109  of  the  First  Report  of 
this  Bureau. 

It  will  be  seen  that  the  limestones 
from  which  natural  rock  cements  are 
made  are  variable  in  composition..  Un- 
like Portland  cement,  many  of  these  ce- 
ments, practically  90  per  cent,  in  Am- 
erica, carry  a  comparatively  high  pro- 
portion of  magnesia.  Those  containing 
little  or  no  magnesia,  if  the  percentage 
of  argillaceous  material  be  right,  eet  more 
quickly,  and  are  said  to  be  the  stronger 
cements.  Such  calcareous  cements,  in 
Europe,  are  known  as  Roman  cements. 

The  kilns  used  in  burning  natural  rock 
cement  are  similar  to  those  used  in 
burning  ordinary  lime.  Care  must  be 
taken  not  to  heat  the  cement  to  too 
high  a  temperature  and  thus  bring  about 
sintering.  After  burning  the  material 
is  ground  to  a  fine  powder  and  sifted. 

"The  natural  rock  cement  industry 
has  been  materially  interfered  with  dur- 
ing late  years  by  Portland  cement. 
When  the  demand  (for  Portland  ce- 
ment) is  completely  supplied  by  Ameri- 
can manufacturers,  we  shall  have  works 
in  this  country  producing  2,000  barrels 
per  day  more  than  in  Germany,  and  the 
same  result  will  be  reached  here  as  in 
Germany,  namely,  the  complete  replace- 
ment of  the  common  natural  cement 
rock  cements  by  artificial  Portland."  (16) 

Portland  Cement 

A  very  rapid  growth  has  been  wit- 
nessed ill  the  Portland  cement  industry 
in  North  America  during  the  last  15 
years.  Judging  from  the  prices  at  which 
cement  is  being  sold  at  the  present  time, 
and  from  the  general  state  of  the  indus- 
try, the  output  on  this  continent  about 
equals  the  consumption.  A  few  years 
ago  prejudices  existed  agrainst  the  use 
of  domestic  cement,  and  much  of  the 
supply  was  obtained  from  Europe.  It 
has  now  been  thorouijhly  proved  that 
American  cements  are  not  inferior  to 
any  of  the  brands  produced  abroad.  In 
s(<me  respects  the  industry  has  reached 
a  hisrlicr  state  of  development  on  this 
continent    than    elsewhere. 

Portland  cement  was  invented  in  Enj?- 
land.  receivinjj  its  name  from  its  sup- 
posed resemblance  to  Portland  stone. 
Tn  o-eneral.  this  cement  acts  like  ordinary 
natural    rock    cement,    but    bein^    of    a 

(\r,)   S.   B.  Newberry.   Brlckbullder.  1897, 
p.   108. 


more  definite  chemical  composition,  it 
possesses  superior  physical  properties,  and 
18  used  for  all  the  more  important  etruc- 
tural  purposes.  In  Germany,  as  already 
stated,  natural  cement  has  practically 
been  entirely  replaced  by  Portland. 

Portland  cement  is  made  from  a  mix- 
ture of  clay  and  carbonate  of  lime.  In 
this  Province  all  the  plants  which  have 
been  in  operation  up  to  the  present 
time  use  marl  as  their  source  of  carbon- 
ate of  lime.  It  is  claimed  that 
a  saving  in  the  cost  of  manufac- 
ture can  be  made  by  substituting  solid 
limestone  for  marl^  as  is .  done  in  the 
great  majority  of  the  plants  in  New 
York  State  and  elsewhere.  It  should 
be  remembered,  however,  that  many  of 
these  limestone  are  argillaceous,  and 
thus  do  not  require  the  addition  of  clay 
to  the  cement  mixture,  a  small  percent- 
age of  pure  limestone  being  added  to 
m'mg  the  mixture  tip  <to  the  right  chemi- 
cal composition.  One  or  two  plante  which 
are  to  use  limestone  in  place  of  marl 
are  under  construction  in  Ontario,  as 
is  also  the  plant  at  Hull,  Que.  The 
iimeatone  to  be  used  by  theae  plants 
belongs  to  the  Trenton  group  and  is  not 
argillaceous. 

In  Europe,  where  the  cement  industry 
iias  reached  great  proportions,  chalk 
of  suitable  chemical  composition  is  found 
in  many  places.  By  using  it  the  cost  of 
manufacture  should  be  less  than  if  either 
marl  or  limestone  is  employed. 

Magnesia,  in  proportion  above  say 
4  per  cent,  in  the  manufactured  material, 
is  carefully  avoided  in  the  production 
of  cement.  Although  much  attention 
has  been  paid  to  the  subject,  ccmipara- 
tively  little  is  yet  known  as  to  the  ex- 
act effects  which  magnesia  has  on  ce- 
ment. 

The  reader  who  desires  details  con- 
cerning the  methods  of  manufacturing 
and  character  of  Portland  cement,  as 
well  as  the  means  employed  .to  test  its 
quality,  is  referred  to  the  numerous 
treatises  on  the  subject  which  have  been 
published  during  late  years,  it  will  suf- 
fice to  state  here  that  in  the  older  pro- 
cesses of  manufacture  the  materials  were 
usually  dried,  ground  together,  and  then 
moistened  and  moulded  into  bricks. 
These  bricks  were  then  calcined  or  burn- 
ed to  clinker,  after  which  they  were 
ground  to  a  fine  powder,  which  repre- 
sents the  cement  as  it  comes  into  the 
market.  Of  late  years  the  rotary  kiln 
has  replaced  the  older  form.  The  ma- 
terials, after  being  suitably  ground  and 
mixed,  pass  into  a  large  inclined  revolv- 
ing tube.  The  materials  entering  at  the 
upper  end  are  subjected  to  a  tempera- 
ture high  enough  to  produce  clinker  be- 
fore, in  their  gradual  passage  through 
the  tube,  they  emerge  at  the  lower  end. 
This  clinker  is  then  ground  to  a  fine 
powder. 
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In  the  Twelfth  Report  of  the  Bureau 
of  Mines  a  short  account  of  the 
cement  plants  which  were  in  operation 
in  the  rrovinoe  in  1902  is  given.  The 
iollowing  extracts  are  taken  from  it : 

Cement  Making  in  Ontario. 


''The  manufacture  of  Portland  cement 
in  Ontario  had  its  origin  at  Maribank 
in  the  county  of  Hastings  and  at  Shal- 
low lake  in  the  county  of  Grey,  at 
nearly  the  same  time  about  twelve 
years  ago.  The  present  centre  of  the 
industry  is  in  the  county  of  Grey,  where 
six  out  of  the  nine  producing  plants  are 
situated.  A  brief  description  of  these 
and  the  other  factories  in  the  Province, 
and  some  account  of  the  new  establish- 
ments which  appear  likely  to  be  manu- 
facturing cement  shortly,  may  be  found 
of  interest. 

*'The  works  of  the  Hanover  Portland 
Cement  (Jompany,  Limited,  are  situated 
at  Hanover,  Grey  county.  Its  marl  beds 
are  a  mile  and  a  half  distant,  and  its 
clay  deposits  close  to  the  works.  The 
plant  consists  of  a  brick  factory,  and 
orick  and  cement  warehouses,  and  in- 
cludes drying  darres,  wash  mills, 
ball  and  tube  mills,  slurry  grind- 
ing and  pumping  inachiuery,  automatic 
carriers,  etc  Tne  kilns  at  present  iix 
use  are  five  Bachelor  set  kilns  and  one 
Schneider  continuous  kihi.  The  capacity 
of  the  plant  is  150  barrels  per  day,  but 
tne   company   nas   recently  onered   for 

sale  $180,000  worth  of  7  per  cent,  cumu- 
lative preferred  stock — t^e  total  author- 
ized capital  being  $500,000 — with  the 
proceeds  of  which  it  is  proposed  to  in- 
x^rease  the  capacity  to  650  barrels  per 
day,  construct  a  railway  to  the  marl  de- 
posits, develop  a  water  privilege  on  the 
Saugeen  river  for  power  purposes,  and 
make  other  improvements.  The  com- 
.pany's  brand  of  cement  is  the  "Saugeen." 
A  siding  connects  the  factory  witti  the 
Grand  Trunk  Railway.  D.  Knechtel  is* 
president  and  J.  S.  Knechtel  managing 
director. 

"The  Lakefield  Portland  Cement  Com- 
pany, Limited,  began  the  construction  of 
their  plant  at  Lakefield  in  the  county 
of  Peterborough  in  1900,  and  were  manu- 
facturinrr  cement  early  in  1002.  The 
works  are  situated  on  the  Trent  canal 
and  were  planned  with  a  view  of  util- 
izing an  all-water  route  for  the  trans- 
portation of  cement  to  Montreal  and 
lower  ports.  The  whole  of  the  machin- 
ery is  operated  by  electric  power  derived 
from  the  Trent  canal,  which  affords  a 
large  econoihy  in  fuel  for  power  pur- 
poses. The  completion  of  the  canal 
would,  it  is  estimated,  enable  the  com- 
;papy  to  reduce  its  coal  bill  for  cement 
burning  to  the  extent  of  $15,000  per  an- 


num. Three  kilns  only  were  installed 
last  year,  but  three  more  are  now  being 
added,  which  will  give  the  plant  a  capa- 
city of  about  200,000  barrels  per  annum. 
The  company's  brand  is  "Monarch,"  and 
it  has  taken  well  in  the  market.  J.  M. 
Kilboum  is  president  of  the  company, 
F.  A.  Kilboum,  secretary-treasurer,  and 
A.  S.  Butchart,  superintendent. 

"Manufacturing  was  begun  at  the  bun 
Portland  Cement  Company's  worka  at 
Owen  Sound  in  October  of  last  year»  the 
output  up  to  31st  December  being  about 
8,000  barrels.  The  site  of  the  plant  con- 
sists of  about  4V^  acres  of  land,  lying 
between  the  bay  at  Owen  Sound  and  the 
Grand  Trunk  Railway,  with  which  line 
the  works  are  connected  by  switches,  and 
there  is  ample  dock  room  for  unloading 
and  storing  roal  as  well  as  for  shipping 
cement.  The  manufacture  is  by  the  dry 
rotary  kiln  system.  The  buildings  were 
erected  with  the  view  of  producing  600 
barrels  of  cement  per  day,  but  machin- 
ery for  one-half  this  output  only  was 
installed.  Additional  facilities  are  being 
added  to  bring  the  capacity  up  to  500 
barrels  per  day.  The  marl  bed  is  at  Mc- 
Nab  lake  in  the  township  of  Kepipei, 
about  2V^  miles  from  fallow  iBLke, 
where  the  company's  railway  connects 
with  the  Grand  Trunk  system.  The 
marl  is  loaded  on  ordinary  care  by 
means  of  a  steam  derrick,  which  will  lift 
ifrom  the  bed  and  place  on  the  cars  about 
700  tons  per  di^y.  These  cars  are  hauled 
.by  the  company's  locomotive  to  th^ 
Grand  Trunk  at  Shallow  lake  and  thence 
to  ^e  mills  by  special  G.T.R.  trains. 
The  clay  beds  are  in  the  village  of 
Brookholm,  aboiit  three-quarters  of  a 
mile  from  the,  factory,  to  which  it  ia 
at  present  delivered  by  team.  Mr.  James 
A.  Cline  is  secretarA'  and  general  mana- 
ger of  the  company. 

"The  Owen  Sound  Portland  Cement 
Company,  Limited,  has  its  works  along- 
side of  the  marl  deposit  at  Shallow  lake 
on  the  Grand  Trunk  railway.  The  wet 
process  of  manufacture  is  employed.  The 
power,  mixing  and  grinding  capacity  of 
the  plant  is  equal  to  1,000  barrels  per 
day,  but  the  kilns  now  in  use  cannot  put 
through  more  than  525  barrel-s.  Rotary 
kilns  are  being  added  to  place  the  burn- 
ing facilities  on  a  leVel  with  the  rest  of 
the  plant.  Mr.  R.  P.  Butchart  is  mana- 
ger of  the  company. 

"Mr.  M.  Kennedy  is  president,  and  Mr. 
J.  W.  Maitland,  secretary-treasurer,  of 
the  Imperial  Cement  Company  of  Owen 
Sound,  which  has  an  authorized  capital 
of  $250,000.  The  works  are  situated  at 
Owen  Sound,  and  have  a  capacity  of  300 
barrels  per  day.  The  process  used,  until 
;last  year  was  the  dry  system,  but  was 
changed  to  the  "semi-wet,**  drying  being 
done   in   rotary  dryers,   and  burning  in 
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stationary  Alborg  kilns.  Marl  is  pro- 
cured from  Williams  lake,  about  four- 
teen miles  from  Owen  Sound  on  the 
Canadian  Pacific  railway,  and  day  dose 
to  the  works.  The  company's  product  is 
branded  as  "  Imperial,"  and  is  marketed 
mainly  in  Ontario  and  Manitoba. 

"Another  plsnt  at  Owen  Sound  is  that 
of  the  Grey  ft  Bruce  Cement  Company, 
Limited,  which  began  "'^^'f^wg  eement  in 
1902.  The  capacity  is  about  300  barrels 
daily. 

'The  Canadian  Portland  Cement  Com- 
pany, Limited,  whose  head  offices  are  at 
Deseronto,  operates  two  factories,  one  at 
Marlbank  and  the  other  at  Strathcona. 
In  1902  the  capadty  of  the  former  was 
600  barrels  per  day,  but  in  the  autumn 
the  installation  of  additional  kilns  and 
machinery  was  begun  to  increase  the 
capadty  to  1,200  barrels  per  day,  and 
the  work  will  now  shortly  be  completed. 
The  raw  materials  are  marl,  of  which 
there  are  large  deposits  at  Dry  and 
White  lakes,  and  blue  clay.  In  mixing 
the  wet  process  is  employed;  in  burning 
rotary  kilns  are  used,  and  grinding  the 
dinker  is  done  in  ball  and  tube  mills. 
At  the  Strathcona  plant,  the  capacity 
of  which  is  300  barrels  per  day,  mixing 
is  carried  on  by  the  wet  process,  burning 
by  continuous  shaft  kik^,  and  grinding 
by  baU  and  tube  mills.  This  company's 
brand  is  the  '*  Star,"  which  is  faTorably 
known. 

rrhe  plant  of  the  National  Portland 
Cement  Company,  Limited,  whioh  began 
produdng  cement  since  the  beginning  o( 
the  present  year,  is  situated  at  Durham, 
in  the  county  of  Grey.  The  marl  beds 
are  at  Wilder's  lake,  some  miles  away, 
where  the  marl  is  raised  by  a  steam 
dredge  and  placed  in  hopper  cars  on  a 
line  of  railway  connecting  with  the 
works.  The  rotary  kiln  system  is  em- 
ployed, and  the  works  have  a  capadty 
of  1,000  barrels  per  day. 

**The  factories  mentioned  in  the  fore- 
going paragraphs  comprise  all  those 
whioh  have  been  completed  and  are  at 
the  present  time  actually  produdng  ce- 
ment, but  there  are  two  or  three  more 
which  are  now  in  process  of  construe* 
tion. 

"Among  these  is  the  plant  of  the  Kaven 
Lake  Portland  Cement  Company,  Limit- 
ed, which  was  incorporated  in  1002,  and 
the  directors  of  which  are:  Hon.  Geo. 
McHugh,  Lindsay;  J.  H.  Carnegie, 
M.P.P.,  Coboconk;  John  Lucas,  Toronto; 
Thomas  Christie,  Toronto;  Duncan  Rob- 
ertson, Toronto;  W.  Sargeant,  Barrie; 
xnos.   Mdjaugniin,     Toronto.    The  last 

named  is  also  secretary-treasurer,  with 
offices  at  16  King  street  west,  Toronto. 
Raven  lake  is  a  sheet  of  water  about  854 
acres  in  extent,  lying  alongside  the  Co- 
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boconk  branch  of  the  Grand  l>iink  rail- 
way, about  IVji  miles  from  Victoria  Road 
station.  The  water  is  about  one  foot 
deep,  and  underlying  it  is  a  body  of  marl 
said  to  be  from  10  to  20  feet  in  depth. 
The  buildings  which  are  now  being 
erected  will  stand  between  the  railway 
track  and  the  lake.  Four  rotary  kilns 
are  to  be  installed  at  the  outset,  each  60 
feet  long,  with  a  drying  extendon  40 
feet  in  length,  making  a  kiln  practically 
100  feet  long.  The  output  of  these  four 
kilns  is  expected  to  be  700  barrels  every 
24  hours.  Provision  is  being  made  for 
an  easy  enlargement  of  the  plant  by  in- 
staUing  additional  kilns,  ^e  work  is 
being  done  under  the  supervision  of  Mr. 
R.  F.  Wents,  of  Nazareth,  Pennaylvanla, 
who  has  had  long  emerience  in  erecting 
cement  factories.  The  buildings  are  to 
be  fire-proof  and  of  sted-frame  construc- 
tion. All  machinery  is  to  be  operated  by 
electric  power  generated  at  EUiott's 
Falls  on  the  Gull  river,  some  twdve 
miles  away.  Special  features  claimed  for 
this  undertaking  are  water  power  with 
dams  already  built,  and  proximity  of 
marl  supply  and  factory  to  the  railway, 
thus  obviating  the  expense  of  construct- 
ing and  operating  branch  lines. 

'*The  Ontario  Portland  Cement  Com- 
pany, Limited,  Is  building  a  oement 
plant  at  Blue  lake  in  the  township  of 
South  Dumfries,  where,  and  in  the 
marshes  surrounding  the  lake,  there  is 
a  large  depodt  of  marL  A  siding  from 
the  Grand  Trunk  railway  will  run  to 
the  stock-house  door,  while  the  works 
themselves  are  within  75  feet  of  the  marl 
bed.  Clay  underlies  the  marL  Manufac- 
turing will  be  by  the  wet  process;  rotary 
kilns  70  feet  long  will  be  used  for  bom* 
ing.  The  buildings  are  of  brick  with 
steel  and  iron  roofs,  and  are  being  erect- 
ed of  sise  suffident  to  allow  of  additional 
machinery  being  put  in  if  required.  At 
the  outset  the  output  will  be  about  500 
barrels  per  day.  The  company,  whose 
head  office  is  at  Brantford,  has  an  au- 
thorized capital  of  $450,000.  The  officers 
are  E.  L.  Goold,  preddent;  W.  S.  Wisner, 
vice-president;  W.  C.  Elliott,  managing 
director,  and  K  D.  Taylor,  secretary- 
treasurer. 

"Hitherto  aU  the  Portland  cement  pro- 
duced in  Ontario  has  been  made  with 
shell  marl  as  the  ingredient  supplying 
•the  necessary  carbonate  of  lime.  It  it 
contended  by  some  that  where  solid 
limestone  can  be  obtained  of  the  required 
chemical  composition,  it  can  be  substi- 
tuted for  marl  with  advantage  in  econ- 
omy of  manfacture.  The  marl  as  it  it 
raised  from  the  beds  of  shallow  lakes, 
where  it  is  usually  found,  contains  a 
great  deal  of  water,  which  must  be  got 
rid  of  in  the  process  of  manufacture,  and 
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wluch  adda  to  its  weight  <and  conaequent- 
ly  to  the  expense  of  handling.  Solid 
iLnettone  on  the  other  hand  carries  less 
moisture,  and  the  crushing  to  which  it 
requires  to  be  subjected  can  be  per- 
formed at  less  cost  than  is  required  for 
expelling  the  water  from  the  marl. 

"The  BeUeville  Portland  Cement  Com- 
pany has  been  organised  to  manufacture 
Portland  cement  from  limestone  and 
day,  by  what  is  known  as  the  dry  rock 
process.  Roughly  speaking,  this  means 
the  <»7i8hing  of  the  limestone  in  large 
gyratory  crushers,  after  which  the  clay 
is  mixed  with  the  rock  in  the  proper 
proportions.  The  material  then  passes 
through  the  rock  dryers,  and  .the  small 
amount  of  moisture  driven  off.  It  then 
pasees  to  the  rock  pulverizing  rooms, 
where  it  is  reduced  in  Griffin  mills  to  the 
fineness  of  flour.  From  this  room  it  goes 
to  the  kilns  to  be  dried  or  burned,  issu- 
ing as  clinker,  which  is  then  ground  or 
pulyerized  to  the  proper  degree  of  fine- 
ness for  finished  cement.  The  com- 
pany's rock  deposit  is  said  to  be  of  fine 
quality  and  to  contain  a  very  large  quan- 
tity of  raw  material.  It  is  entirely  bare 
of  oovering.  The  day  beds  lie  close  by, 
and  the  railway  connecting  the  works 
with  the  Grand      Trunk  runs  directly 


through  them,  so  that  the  cost  of  hauling 
will  be  smalL  The  equipment  of  the  mill 
will  be  of  the  most  modem  type.  Grind- 
ing machinery  will  be  operated  b^  direct 
connected  engines,  and  the  outlymg  por- 
tions of  the  plant  by  electricity.  Hie 
buildings  will  be  of  stone  with  expanded 
metal  and  concrete  roofs. 

"The  situation  of  the  works  will  be  on 
the  Bay  of  Quinte,  on  lot  18  in  the 
broken  front  concession  of  the  township 
of  Thurlow,  within  four  miles  of  the  city 
of  Belleville,  where  the  company  wiU 
have  two  docks,  each  with  fourteen  feet 
of  water,  thus  enabling  the  regular  river 
and  lake  boats  to  load.  One  dock  wiU 
be  used  for  imloading  coal  from  Oswego, 
and  the  other  for  the  shipping  of  finished 
cement.  The  plant  is  to  have  ten  rotary 
kilns,  each  being  rated  at  250  barrels  per 
duy  of  twenty-four  hoursi  thus  givmg 
a  daily  output  of  2,500  barrels.  Lime- 
stone for  making  the  cement  will  be 
taken  from  lots  16,  17,  18  and  19  of  the 
broken  front  concession,  Thurlow  town- 
ship, and  clay  from  lot  14  in  the  first 
concession,  about  two  miles  from  the 
works.  The  following  analyses  furnfahed 
by  the  company's  engineer,  Mr.  C.  B. 
^gUsh,  show  the  composition  of  the 
limestone  and  day: 


Constitaent 

Clay. 

limestone. 

Silica   

61.70 

16.60 

5.20 

2.30 

2.80 

0.60 

Alumina 

|o.78 
54.67 

Ferric  oxide 

Lime 

MagnetiA 

0.54 

"The Colonial  Portland  Cement  Com- 
pany, Limited,  has  been  formed  with  a 
capital  of  $800,000,  of  which  $300,000  is 
7  per  cent,  preferred  and  $500,000  com- 
mon stock,  to  erect  a  1,000-barrel  mill 
on  Colpoy's  bay,  near  Wiarton,  in  the 
county  of  Grey.  Mr.  Elbert  L.  Buell,  of 
Detroit,  Mich.,  is  president,  and  Mr.  Da- 
rid  A.  Wright,  Wiarton,  is     secretary. 


The  beds  of  marl  and  clay  are  situated 
in  the  township  of  Keppel,  close  to  the 
site  of  the  proposed  works." 

Since  the  foregoing  was  written,  the 
plants  of  the  Raven  Lake  and  Ontario 
Portland  Cement  companies  have  been 
completed,  and  are  now  (1904)  turning 
out   cement. 


Origin  and  Nattire  of  Limestones 


Most  rocks  are  mixtures  of  two  or 
more  minerals.  Thus  one  of  the  best 
known  rocks,  granite,  consists  normally 
of  a  mixture  of  grains  of  quartz  and 
feld^ar  together  with  mica  or  horn- 
blende. The  grains  of  these  minerals 
can  usually  be  distinguished  by  the  un- 
aided eye.  A  few  rocks  are  glass-like  in 
character,  and  cannot  be  considered  as 
mixtrires.  Two  or  three,  rocks,  while 
made  up  of  grains,  contain  only  one  es- 
sential mineral,  although  others  are  us- 


ually present  as  accidental  or  accessory 
constituents.  Limestone  is  one  of  these. 
It  contains  as  an  essential  mineral  cal- 
cite  only.  This  mineral  is  composed  of 
calcium  carbonate,  whose  chemical  for- 
mula is  CaCOa.  The  calcium  oxide,  CaO, 
commonly  known  as  lime,  makes  up  56 
per  cent,  of  this  compound,  and  the  car- 
bon dioxide  or  carbonic  acid  gas,  CO.^, 
44  per  cent.  Most  persons  who  have  lit- 
tle chemical  knowledge  and  are  not  fa- 
miliar with  the  characteristics  of  other 
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rocks,  are  aoquatnted  with  aome  of  the 
reactions  of  limestone.  It  is  known  that 
if  this  rock  is  strongly  heated  a  prodaot 
is  derived  which  hais  properties  quite 
different  from  the  rock  itself.  And  few 
there  are  who  have  not  noticed  that 
when  a  fragment  of  the  pure  rock  is 
dropped  into  &n  acid  solution,  or  when 
acid  is  applied  to  ithe  surface  of  the 
rock,  a  gas  is  given  off,  or  the  specimen 
is  said  to  effervesce — in  the  language  of 
the  prospector,  the  rock  ia  said  to 
"bum."  It  »  well  to  Q:emembear,  however, 
that  this  effeverescence  is  not  a  sure 
sign  that  the  sample  being  tested  is  cal- 
cite  or  limestone,  as  other  carbonates 
act  in  a  like  manner  when  simiiariy 
treated.  It  also  should  be  borne  in 
mind  that  certain  magnesian  limestones 
effervesce  only  in  hot  acid. 

In   the   weathering   or     decaying     of 
rocks  by  atmospheric  agencies  the  lime 
contained  in  them  goes  into  Bolutioh.  It 
'finally   becomes   a  carbonate,  and  may 
be  precipitated  or  deposited  directly,  or 
it  may  be  taken  up  by  animals.     It  is 
from  the  shells  or  hard  parts  of  such 
animaU  that   most      limestone   deposits 
have    been    formed,  the   shells   at     the 
death  of  the  animals  falling  to  the  bot- 
tom  of   the  bodies  of  water,  lakes  or 
seas,  in  which  they  lived.    Through  pres- 
sure and  solution  these  shells  are  broken 
up,  and  many  limestones  which  at  one 
time  were  built  up  of  the  calcareous  shells 
of   animals  now  give   little   evidence  of 
containing  organic     remains.     It  would 
seem,  however,  that  some  of  the  oldest, 
or     crystalline     limestones,     had     been 
formed  by   the   direct     precipitation  of 
lime  from  solution  without  the  interven- 
tion of  life,  unless  we  are  to  assert,  more 
fitrongly  than  the  direct  evidence  war- 
rants, that  life  existed  on  the  earth  at 
the  time  the  oldest  of  the  sedimentary 
or  fragmental  rocks  were  laid  down. 

There  are  many  \'arietie9  of  limestone, 
depending  on  physical  constitution  and 
chemical  composition.  Instead  of  being 
composed  of  pure  calcium  carbonate,  a 
limestone  may  have  some  of  the  calcium 
oxide  replaced  by  magnesium  oxide, 
which  is  a  compound  that  plays  a  part 
similar  to  that  of  lime  in  nature.  Lime-  . 
stones  carrying  a  comparatively  high 
percentapfe  of  magnesia  are  called  dolo- 
mites. The  characteristics  and  uses  of 
these  are  described  on  other  pages  of 
this  report.  By  the  replacement  of  all 
the  limo  by  map:ne9ia  the  rocks  pass  into 
niagnesite.  which  theoretically  is  the 
])nre  carbonate  of  magnesia. 

Limestones  may  contain  more  or  less 
clay,  in  which  case  the  term  argillaceous 
is  applied  to  them.  The  peculiar  prop- 
orties    possessed    by   limestones    of    this 


class  are  referred  to  under  the  section 
devoted  to  oBment. 

In  form  and  structure  limestones  pre- 
sent as  great  a  variety  as  they  do  in 
chemical  composition.     Usually  they  oc- 
cur in  solid  bedis  or  layers.    In  chalk,  an 
important  economic  variety,  the  grains 
are  loosely  held  together,  while  marl  or 
bog  lime  occurs  in  a  loose,  earthy  form. 
Solid  limestones  vary  in  grain  from 
very  fine,  e.g.,    lithographic    stone,    to 
.coarse.    Those   which   have    been    sub- 
jected to  heat  and  pressure,  or  what  is 
called   in  a  general   way     metamorphic 
agencies,   become    more      compact     and 
brighter  in  appearance.     They  are  then 
known  as  crystalline  limestones.     Vari- 
eties of  these,  which  take  a  good  polish 
and  can   be  used  for  ornamental     pur- 
poses, are  called     marble.     Crystalline 
limestone  is  cha-racteristic  of  our  older 
or   pre-Cambrian  series,   which     occupy 
.parts  of  the  more  broken  and  agricul- 
turally less  productive  areas  of  eastern 
Ontario.    They  are  less  abundant  in  the 
more  northern  and  western  parts  of  the 
Province. 

The  limestones  of  the  Province  are 
widely  distributed.  They  exhibit  great 
variety  in  character  and  in  age,  being 
found  associated  with  rocks  of  all  ages, 
from  the  oldest  crystallized  representa- 
tives to  the  marls  which  are  now  in 
process  of  formation  in  our  lakes  and 
ponds. 

Crystalline  Limestones 

Among  the  much  disturbed  and  highly 
crystallized  rocks  of  what  is  known  as 
the  Archaean  or  pre-Oambrian  forma- 
tions— those  rocks  which  occupy  the 
greater  part  of  the  surface  of  our  more 
rugged  regions — limestone  is  frequently 
found.  It  is  in  these  cases  crystalline, 
and  commonly  occurs  in  beds  or  layers 
which  incline  at  an  angle  of  considerable 
size  from  the  horizontal.  These  lime- 
stones appear  to  have  at  one  time  form- 
ed a  layer  or  covering,  sometimes  of  con- 
siderable thickness,  over  the  underlying 
rocks,  and  owing  to  disturbances  pro- 
duced by  the  shrinkage  of  the  earth's 
crust  they  have  been  folded  and  squeez- 
ed. The  upper  parts  of  many  of  these 
folds  have  been  worn  away  by  agencies 
of  deciiy;  -so  that  now  in  walking  over 
a  rock  surface  one  often  finds  what  ap- 
pear to  be  several  distinct  bands  of 
limestone  separated  by  rocks  of  various 
kinds.  These  bands  have  at  times  been 
mistaken  for  several  distinct  beds.  In 
the  Grenville  series,  so  named  from  the 
locality  in  Quebec  where  these  rocks 
wer  first  studied,  limestone  is  abundant 
This  series  belongs  to  our  oldest  system, 
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or  what  is  known  as  the  Laurentian. 
These  rocks  occupy  a  large  territory 
in  this  Province,  particularly  in  the  east- 
ern portion,  in  the  counties  of  Hastings, 
Frontenac,  Lanark  and  others.  In  the 
region  lying  north  and  west  of  lakes 
Huron  and  Superior  crystalline  lime- 
stone occurs  more  sparingly  than  farther 
to  the  .southeast,  and  is  associated  with 
a  system  of  rocks,  later  in  age  than  the 
Laurentian,  which  are  known  as  the 
Huronian. 

Crystalline  limestones  are  adapted  to 
uses  to  which  the  ordinary  unmetamor- 
phosed  rocks  are  put.  Some  varieties 
make  handsome  building  stones.  Others 
are  burned,  as  at  the  town  of  Renfrew, 
for  lime.  Frequently,  however,  these 
rocks  are  too  impure  to  be  thus  used 
on  account  of  the  association  of  numer- 
our  minerals  with  them.  Interesting 
and  beautiful  crystals  of  various  kinde 
are  often  found  in  limestones  ae  a  ma- 
trix. These  rocks  are  at  times  verita- 
ble storehouses,  and  are  much  sought 
after  by  mineral  collectors.  The  crystals 
are  usually  easily  eeparated,  owing  to 
the  softness  of  the  rock  mass  or  to  the 
fact  that  the  limestone  is  easily  dissolved 
by  acids,  while  the  crystals  may  be  un- 
affected by  it.  The  following  is  a  par- 
tial list  of  minerals  which  occur  in  the 
crystalline  limestones  of  the  Province: 
Amphibole,  apatite,  calcite,  chlorite, 
ohondrodite,  corundum,  dolomite,  felds- 
par, galena,  garnet,  graphite,  mica, 
molybdenite,  pyrite,  pyroxene,  quartz, 
scapolite,  serpentine,  sphalerite,  spi- 
nel, talc,  titanite,  vesuvianite,  zir 
eon.  Some  of  these  minerals  occur 
in  large  quantities  eiither  in 
or  closely  associated  with  lame- 
atones.  Among  ftheee  we  have  in 
Ontario  deposits  of  actinolite,  apatite, 
galena,  graphite,  phlpgophite  mica,  spha- 
lerite and  talc,  which  have  been  mined 
with  success.  In  India  the  gem  varieties 
of  corundum,  sapphire  and  ruby,  oc- 
cur in  crystalline  limestone.  Some  On- 
tario localities  are  noted  for  large  and 
perfect  crystals  of  other  minerals  in  the 
above  list.  Serpentinouis  limestones  at 
times  take  a  good  polish,  and  make  beau- 
tiful decorative  material.  Many  of  the 
magnetite  deposits  of  the  eaatern  part 
of  the  Province  have  one  or  both  walls 
of  crystalline  limestone. 

The  rock  for  which  crystalline  lime- 
stone is  most  apt  to  be  mistaken  is 
quartzite,  such  as  occurs  in  the  La  Cloche 
hills  on  the  north  shore  of  lake  Huron. 
These  rocks  can,  however,  be  distin- 
guished from  each  other  by  simple  tests. 
Limestone  is  easily  scratched  by  the 
knife,  while  qnartzite  is  not.  The  latter 
rock  does  not  effervesce  in  acids. 

"The  bluish-gray  limestones,  which 
have  been  mentioned  as  yielding  good 


building  materials  in  the  upper  formar 
tion,  are  the  source  of  the  greater  part 
of  the  quicklime  used  on  the  Ottawa, 
wvhether  for  mortar,  for  potash  making, 
or  for  agricultural  purposes,  and  it 
does  not  seem  to  be  universally  known 
among  the  settlers  that  there  are  any 
other  beds  capable  of  yielding  lime. 
Persons  residing  in  the  immediate  vicin- 
ity of  the  white  crystalline  limestones 
have  been  known  to  send  to  the  fossili- 
ferous  beds  the  distance  of  nine  and  ten 
miles,  for  years  in  succession,  for  their 
supply,  without  being  aware  that  they 
might  satisfy  themselves  at  home.  In 
collecting  information  in  respect  to  the 
geographical  distribution  of  the  rocks, 
it  was  often  found  in  white  limestone 
districts  that  a  settler  would  be  ac- 
quainted with  every  small  accidental 
patch  of  the  blue  limestone  to  be  met 
with  in  the  woods  for  some  distance,  while 
it  had  never  occurred  to  him  that  there 
was  anything  worthy  of  remark  in  the 
crystalline  rocks  on  his  own  ground; 
and  one  respectable  farmer,  who  had 
given  me  useful  information  in  regatd 
to  the  run  of  the  upper  calcareous  rocks, 
and  regretted  he  had  no  limestone  on  his 
own  lot,  saying  he  would  willingly  re- 
ward any  one  who  would  discover  it  for 
him,  would  scarcely  believe  me  in  ear- 
nest when  a  bed  of  the  white  crystalline 
variety,  which  was  in  sight,  was  pointed 
out  to  him  for  limestone."  (17) 

Palaeozoic  Limestones 

In   addition   to    the   crystalline    lime- 
stones which  are  foimd  among  the  older 
and  much  disturbed    Archsean    rocks, 
•there  is  in  the  Province  another  group 
of  limestones  which  are  of  great  econ- 
omic importance.    They  are  found  among 
what  are  known  as  the  Palaeozoic  for- 
mations.    The  term    c'alseozoic  means 
•'  ancient       life,"     and     is     applied     to 
these  rocks  on  account  of  the  fact  that 
they  contain  the  oldest  fossils  or  remains 
of   animals   and   plants   of   any   of   our 
rocks.  Among  the  Archa?an,  which  liter- 
ally means  ''old,"  no  remains  of  this  kind 
have      been      found.      If      they      ever 
were       present       in         these       rocks, 
there       would         have       been       little 
chance     of       their     being       preserved, 
owing  to  the  great  heat  and  pressure  to 
which  the  Arcasean    formations    have 
been  subjected. 

The  Palaeozoic  rocks  in  Ontario  are 
sub-divided  into  three  great  groups,  a 
lower  and  older,  the  Cambrian,  a  middle, 
Silurian,  and  an  upper,  the  Devonian. 
These  groups  can  be  thus  distinguished 
in  the  field. 

The  Cambrian  and  Silurian  groups 
were  first  studied  in  a  part  of 
Wales,    and   .the     names     are   derived 


(17)   O.   S.    C,    1845-6.   pp.   92-98, 
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from  tub-diyisions  of  that  ancient  king- 
dom. The  other  group  gets  its  name 
from  Devonshire.  It  may  also  be  stated 
for  the  benefit  of  the  general  reader  that 
these  groups  are  commonly  known  as 
systems.  The  Cambrian,  Silurian  and 
Deronian  are  again  sub-divided  into 
what  are  known  as  formations.  While 
the  systems  contain  rocks  of  various 
kinds-HUindstones,  shales  and  limestones 
— ^the  formations  are  more  in  the  nature 
of  units.  Thus  one  formation  is  com- 
posed essentially  of  beds  or  layers  of 
limestone,  while  another  may  be  made 


up  chiefly  of  shale  or  of  sand- 
stones. The  names  given  to  the 
PalsBOzoic  formations  in  the  Province 
have  been  derived,  with  one  of  two  ex- 
cefptions,  e.g.,  Guelph,  from  localities  in 
New  York  State,  where  these  rocks  were 
first  studied  and  described,  most  of  tba 
formations  of  that  State  stretching 
across  into  Ontario, 

The  following  table  gives  the  subdi* 
visions,  in  ascending  order  from  the 
oldest  to  the  youngest,  which  are  usual- 
ly made  in  the  rocks  of  the  Frovinoe : 


PALEOZOIC 


ARCH.SAN 


Recent 

and 
QlacUl 


Deyonian. 


Silurian. 


Cambro-Silurian 


Marls,  clay,  etc. 

Boulder  clay,  etc 

'  Portaffe-Ohemung 
Hamilton 
Gomiferoiu 
Oriskany 

'Lower  Helderberg 

Onondaga 

Guelph 

Niagara 

Clinton 

.Medina 

^Hudaon  River 
Utica 
Trenton 

Bird's  Eye  and  Black  River 
Chasy 
Calciierous 
^Potsdam 


,  Cambrian  ., 
[Huronian  . 
I  Lauren  tian, 


{ 


Animikie,  etc. 

Upper  Huronian 
Lower  Huronian 

Orenville,  etc. 


Several  of  the  Palaeozoic  formations 
are  important  as  sources  of  limestone 
and  lime.  The  Chazy,  Bird's  Eye  and 
Black  River  and  Trenton  alford  lime- 
stone which  is  usually  pretty  pure  cal- 
cium carbonate.  The  Comiferous  forma- 
tion yields  a  similarly  pure  lime.  The  Cal- 
ciferous,  Niagara,  Guelph  and  Onondaga 
yield  magnesian  limestones.  Some  beds 
of  the  Hamilton  are  pure  limestone. 

The  Palseozoic  limestones  of  Ontario 
may  be  grouped  according  to  their  geo- 
graphical distribution  as  follows  :  Lower 
Ottawa — Cambrian  and  Silurian;  Lake 
Ontario  and  Georgian  Bay — Silurian  ; 
Lakes  Erie  and  Huron — ^Devonian ; 
James  Bay  slope — Silurian  and  Devon- 
ian. Small  detached  areas  or  outliers 
are  found  at  numerous  points  over  the 
Archaean,  e.g.,  in  the  northern  parts  of 
some  of  the  eastern  counties  and  on 
islands  in  lake  Nipissing;  important  ex- 
posures of  Niagara  limestone  are  to  be 
seen  at  the  head  of  lake  Temiskaming. 

The  accompanying  sketch  map  shows 
the  chief  geological  divisions  in  the 
older  portions  of  Ontario,  where  the 
outcropping  rocks  are  in  large  part 
limestones  of  varying  age  and  composi- 
tion. 


Lower  Ottawa  Area 

This  Pal»ozoic  area  is  bounded  on 
west  by  a  line  which  runs  roughly  from 
Brockville  to  the  vicinity  of  the  town 
of  Perth,  and  thence  to  the  Ottawa  riv- 
er, a  little  north  of  the  mouth  of  the 
Madawaska  river;  its  other  boundaries 
are  the  Ottawa  and  St.  Lawrence  riv- 
ers. Detailed  descriptions  of  the  rock 
outcrops  in  this  area  are  to  be  found 
in  recent  reports  of  Dr.  K.  W.  Klls  of 
the  Geological  Survey  Department. 

The  limestone  formations  occurring 
here  are  the  Calciferous,  Chazy,  Bird's 
Eye  and  Black  River,  and  Trenton.  The 
fir»t  mentioned  is  found  in  the  counties 
of  Leeds,  Orenville,  Lanark,  Carleton  and 
Russell.  It  consists  chiefly  of  dolomitic 
and  sandy  limestones — frequently  spoken 
of  as  "bastard"  limestones. 

L.  Ontario — Georgian  Bay  Area 

This  Palseozoic  area  is  separated 
from  that  of  the  lower  Ottawa  by  the 
Archsean  belt,  whicu  crosses  the  St. 
Lawrence  river  between  Brockville  and 
Elingston,  and  extends  southward  into 
the  Adirondack  region. 
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The  Silurian  strata,  or  beds,  in  this 
area  show  a  slight  dip  towards  the 
southwest.  Hence  in  travelling  over  the 
land  surface  from  the  eastern  to  the 
western  end  of  lake  Ontario,  we  pass 
from  the  older  to  the  newer  formations. 
Outcrops  of  the  Calciferous  and  Chazy 
have  not  been  definitely  observed  in  this 
area. 

Kingston  is  known  as  the  "limestone 
city''  on  account  of  so  many  of  its  pro- 
minent buildings  being  constructed  of 
limestone,  of  the  Bird's  Eye  and  Black 
River  formations,  which  afford  excellent 
stone  in  numerous  near-by  quarries.  The 
exposures   ot    tnese   formations   extena 

northwestward  to  the  Georgian  bay  and 
Manitoulin  island,  forming  the  southern 
boundary  of  the  broken  Archsean  regi-  . 
of      southeastern      Ontario.     JSumerous 

?[uarries,  which  afford  the  best  of  stone 
o.r  many  structural  purposes  have  been 
opened  in  these  formations,  e.g.,  at 
Crookston,  Longford  Mills  and  else- 
where. The  rock  usually  carries  a  high 
percentage  of  calcium  carbonate,  and  is 
thus  well  adapted  for  use  in  Portland 
cement,  for  lime,  for  the  production  of 
calcium  acetate,  for  beet-root  sugar  pur- 
poses, etc. 

The  Silurian  formations  outcrop  in  the 
form  of  belts  which  run  in  a  northern  or 
northwestern  direction,  the  western 
boundary  of  the  area  being  formed  by 
the  Lower  Heiderberg,  which  runs  from 
near  the  head  of  Niagara  river  to  the 
shore  of  lake  Huron,  in  the  county  of 
Bruce. 

In  chemical  composition  the  lime- 
stones of  the  Bird's  Eye  and  Black  River 
are  similar  to  those  of  the  closely  relat- 
ed Trenton.  The  southern  part  of  this 
latter  belt  has  its  western  boundary  in 
tfhe  neighborhood  of  Newcastle,  a  few 
miles  west  of  Port  Hope.  On  the  Geor- 
gian bay  it  outorops  4n  the  territory  ly- 
innr  between  Collingwood  and  the  mouth 
of  the  river  Severn,  aioncr  the  northern 
edge  of  Manitoulin  island  and  on  some 
of  the  smaller  islands  in  the  North  Chan- 
nel. 

The  Trenton,  and  Bird's  Eye  and  Black 
Piver  belong  to  the  Lower  Silurian,  or  as 
it  is  sometimes  called,  the  Ordovician. 
The  limestone-producing  formations  of 
the  Upper  Silurian  are  the  Clinton, 
Niagara,  Guelph  and  Onondaga.  They 
are  characterized,  in  distinction  from 
those  of  the  Lower  Silurian,  by 
the  presence  of  a  considerable 
amount  of  magnesia.  The  Clinton 
formation,  which  has  a  thickness  of 
flO  to  180  feet,  is  made  up  in  its  lower 
part  essentially  of  shales  of  various  col- 
ors, which  are  at  times  more  or  less 
femiirinou^.  and  5n  its  upper  parts  chief- 
ly of  dolomitic  limestone.  The  "cement" 
manufactured  at  Thoroid  comes  from 
this  formation.     The  formation  is     well 


developed  on  Manitoulin  island  and  at 
other  points  farther  south,  it  forms 
the  base  of  the  escarpment  at  Hamilton 
and  elsewhere;  is  underlaid  by  the  Me- 
dina sandstone,  and  passes  above  into 
the  Niagara  limestone. 

The  Niagara  formation  enters  the  Pro- 
vince from  New  York  state  in  the  coun- 
ty of  Lincoln,  and  extends  northwest- 
ward to  Cabot's  head  on  lake  Huron  and 
to  the  Manitoulin  island.  At  Hamilton 
an^  elsewhere  throughout  its  course  it 
forms  the  upper  part  of  the  escarpment, 
or  "mountain,"  which  forms  such  a  strik- 
ing feature  in  the  topography. 

The  strata  which  are  placed  at  the 
uppermost  part  of  the  Niagara  in  the 
neighboring  States  are  in  this  Province 
grouped  under  the  name  of  Guelph,  af- 
ter the  town  in  the  vicinity  of  which 
some  of  the  best  outcrops  are  found. 
The  maximum  thickness  of  this  forma- 
tion is  about  160  feet.  The  greatest  de- 
velopment of  the.  formation  is  found  in 
the  counties  of  Grey, .  Wellington  and 
Waterloo,  but  outcrops  are  found  at 
various  points  from  the  Niagara  river 
to  the  shore  of  lake  Huron  in  the  coun- 
ty of  Bruce.  Exposures  on  the  southern 
side  of  Manitoulin  island,  at  the  mouth 
of  South  bay,  have  been  provisionally 
called  Guelph.  The  limestones  of  this 
formation  are  for  the  most  part  white 
or  light-colored,  and  have  usually  a  pe- 
culiar semi-crystalline  or  granular  tex- 
ture. All  of  the  stone  of  this  formation 
is  magnesian.  It  affords  excellent  build- 
ing material  in  many  localities,  and 
burns   to   a   high-class    lime. 

The  Onondaga  formation  enters  On- 
tario from  New  York  state  a  short  dis- 
tance above  the  falls  on  the  Niagara  riv- 
er, and  follows  the  general  outcrop  of 
the  Guelph  to  the  vicinity  of  the  Sau- 
geen  river  on  lake  Huron.  Much  of  its 
surface  is  covered  with  recent  deposits, 
but  portions  of  the  counties  of  Welland, 
Haldimand,  Brant,  Oxford,  Waterloo, 
Perth  and  Bruce  are  underlaid  by  it,  and 
in  it  the  gypsum  deposits  in  the  vicinity 
of  the  town  of  Paris  and  elsewhere  oc- 
cur. The  formation  is  made  up  of  thin 
beds  of  magnesian  limestone  of  light 
gray  or  yellowish  color,  together  with 
greenish  calcareo-argillaceous  shales. 
Some  of  these  shales  furnish  material 
suitable  for  the  manufacture  of  hydrau- 
lic cement.  The  salt  deposits  of  the  Pro- 
vince are  situated  near  the  base  of  the 
formation. 

The  Lower  Heiderberg  appears  to  ex- 
tend as  a  thin  band  along  the  western 
border  of  the  Onondaga  from  lake  iiirie 
to  lake  Huron.  Exposures  have  been 
found  only  in  the  townships  of  Bertie 
and  Cayuga.  It  here  represents  only  a 
small  portion  of  the  New  York  state 
formation  of  the  same  name,  and  con- 
sists of  thin  bedded  dolomites,  or  mae- 
nesian     limestones,     with  interstratified 
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shales  and  a  brecciated  bed,  chiefly  of 
dolomite  fragments,  at  its  base;  the  to- 
tal thickness  does  not  exceed  fifty  feet. 

Devonian  of  L.  Erie  and  Huron 

It  will  be  remembered  that  the  lime- 
stones of  the  Lower  Silurian  and  Cam- 
brian, with  the  exception  of  those  of  the 
Calciferous  formation,  usually  contain  a 
high  percentage  of  calcium  carbonate, 
with  little  magnesia,  while  those  of  the 
Upper  Silurian  —  the  Clinton,  Niagara, 
Guelph  and  Onondaga  —  are  charac- 
terized by  the  presence  of  magnesia  in 
considerable  amount.  This  difference  ih 
chemical  composition  is  doubtless  due  to 
the  character  of  the  sea  water  in  which 
the  limestones  of  the  various  formations 
were  laid  down.  It  is  reasonable  to  in- 
fer that  during  Lower  Silurian  times  the 
waters  of  the  Palaeozoic  sea  carried  a 
comparatively  small  amount  of  matter  in 
solution.  As  time  went  on  evaporation 
took  place,  and  there  was  a  tendency 
for  the  salts  of  masrnesia  to  be  precipi- 
tated. Hence  we  find  the  calcium  of 
the  Upper  Silurian  limestones  replaced  to 
a  greater  extent  by  the  closely  related 
metal'  magnesium.  At  the  time  the  On- 
ondaea  rocks  were  beinsr  formed  the 
waters  of  the  sea  had  become  so  con- 
centrated that  deposits  of  gypsum  and 
even  rock  salt  were  precipitated. 

During  Devonian  times  the  waters  ap- 
pear to  have  again  become  somewhat 
like  what  they  were  in  the  Iiower  Silur- 
ian period,  owing  to.  the  depression  of 
the  land  surface  or  to  some  other  cause, 
and  the  Ontario  Devonian  limestones, 
those  of  the  Comiferous  and  Hamilton 
/ormations,  contain  as  little  magnesia  as 
those  of  the  Cambro-Silurian  period. 

The  Comiferous  formation — from  the 
Latin,  cornu,  a  horn,  so  called  from  the 
nodules  of  hornstone  which  it  frequent- 
ly encloses — occupies  two  large  areas,  se- 
parated by  a  band  of  the  succeeding 
Hamilton  formation,  in  that  part  of  the 
Erie  and  Huron  peninsula  which  lies 
southwest  of  a  line  running  from  the 
mouth  of  the  Grand  river  on  lake  Erie 
to  the  outlet;,  of  the  Saugeen  on  lake  Hu- 
ron. The  more  eastern  of  these  areas 
extends  over  portions  of  th6  counties 
of  Welland.  Haldimand,  Norfolk,  Brant, 
Oxford,  Perth,  Huron  and  Bruce.  The 
shore  of  lake  Erie  from  the  head  of  the 
Miagara  river  to  Port  Rowan  lies  upon 
the  formation,  but  in  some  localities  ex- 
posures are  few  on  account  of  deposits 
of  glacial  and  recent  a^e.  The  western 
area  occupies  parts  of  Essex,  Kent  and 
Lambton  counties. 

The  limestones  of  this  formation 
show  a  considerable  varieity.  In  some 
localities,  e.  g.,  at  the  town  of  Hagers- 
▼ille,  they  contain  nodules  of  flmt  or 
hornstone,  which  unfits     them  for  the 


manufacture  of  lime,  but  makes  them 
ada^nted  for  use  as  road  material.  At 
St.  Mary's,  Beachviiile  and  Amherst  burg 
they  produce  when  burned  a  yery  pure 
lime  which  is  used  in  the  beet  sugar 
industry  and  for  other  purposes.  Good 
building  and  dimension  stone  has  been 
quarried  from  the  outcrops  of  this  for- 
mation at  numerous  points;  stone  from 
the  Aimherstburg  quarry,  for  instance, 
has  been  uBed  in  the  oonatruction  of 
some  of  the  canal  locks  at  Sault  Ste. 
Marie. 

The  Comiferous  is  also  of  interest  on 
account  of  its  being  the  storehouse  ot 
the  petroleum  of  the  region. 

The  Hamilton  formation,  so  named 
from  the  town  of  Hamilton  in  New 
York  srtate,  and  not  as  has  sometimes 
been  erroneously  supposed,  from  the  city 
of  that  name  in  Ontario,  succeeds  the 
Comiferous  in  ascending  order.  It  con- 
sists mainly  of  soft  calcareous  shales, 
associated  with  which  are  a  few  beds 
of  limesrtx)ne.  It  extends  across  the 
counties  of  Norfolk,  Elgin,  Kent,  Mid- 
dlesex and  Lambton  and  the  south  part 
of  Huron.  The  limeattone  beds  seldom 
outcrop  at  the  surface.  Those  in  the 
vicinity  of  Thedford  and  StoHey  Point, 
on  lake  Huron,  have  been  found  to 
carry  a  high  percentage  of  calcium  car- 
bonate. 

The  sketch  map  shows  the  rela- 
tive position  of  the  limestone-bear- 
ing formations  which  have  been  de- 
scribed, as  well  as  those  of  other  char- 
acter— Potsdam  sandstone,  Utica  and 
Hudson  river  shales,  Medina  sandstone, 
and  Oriskany  sandstone — which  come  in 
at  various  points  in  the  series  from  the 
base  of  the  Cambrian  to  the  top  of  the 
Ontario  Devonian. 

Northern  Pala  ozoic  Area 

In  the  innperfectly  explored  region 
north  of  the  height  of  land  and  tribut- 
ray  to  James  bay,  limestone  strata  of 
Upper  Silurian  and  Devonian  age  are 
known  to  occur.  Much  of  the  surface 
is  low  and  drift-covered,  and  outcrops 
of  solid  rock  over  a  large  part  of  the 
district  are  not  numerous.  Dr.  Kobcft 
Bell,  who  has  explored  the  region,  says 
'•The  most  northerly  section  of  On- 
tario, or  that  bordering  on  the  lower 
pert  of  the  Albany  river  and  James 
bay  resembles  the  most  southerly  por- 
tion, or  the  peninsula  between  lake 
Huron  and  the  lower  lakes,  in  being 
underlaid  by  almost  flat-lying  Silurian 
and  Devonian  rocks,  while  the  great  in- 
teraiediate  tract  is  occupied  by  a  part 
of  the  great  Archaean  area  which 
stretches  to  the  Arctic  regions."  Out- 
crops which  appear     to  belong  to  the 
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Niagara,  Guelph  and  Oorniferous  fonna- 
tiooB  have  been  obeerved  in  the  area 
to  the  south  and  weeit  of  James  tMj. 
These  will  be  referred  to  a^n  in  the 
section  dealing  with  counties  and  dis- 
tricts. 

In  the  Archsean  region,lying  between 
the  older  settled  parts  ol  the  Frovince 
and  the  level  territory  to  the  north  ot 
the  height  of  land  small  areas  or  out- 
liers of  the  Palaeozoic  strata  have  been 
discovered,  such  as  that  at  the  head  of 
lake  Temiskaming  which  has  been  ai- 
r^stdy  mentioned.  These,  though  of 
small  size,  may,  like  the  one  just  men- 
tioned, be  of  economic  importance  in 
the  future. 

From  what  has  been  said,  it  will  be 
seen  that  the  youngest  of  the  rocks 
lying  in  the  re^on  north  of  the  height 
of  land,  with  the  exception  of  glacial 
and  recent  deposits,  are  of  i^evonian 
age.  Hence  no  true  coal  or  coal-bearlog 
rocks,  namely,  the  Carboniferous,  are  to 
be  found  there.  There  is  no  knownr 
reason,  however,  why  oil-bearing  strata, 
such  as  those  of  southwestern  Ontario, 
should  not  be  looked  for  in  this  northern 
Devonian. 

Limertoncs  of  Recent  Age 

In  a  geolo^cal  sense  a  rock  is  a  sub- 
atance  which  makes  up  an  important 
part  of  the  earth's  crust.  In  form  it 
may  be  solid  or  loose.  Hence  marl, 
or  bog  lime,  as  it  has  recently  been 
named,  can  foe  classified  with  limestone. 


Marie  in  many  casea  contain  a  high 
percentage  of  oateinm  eaxt>onate,  and 
thus  resemble  in  chemical  composition 
some  of  the  oldar  limestones  of  the 
ProvinoSy  such  as  those  of  the  Tren- 
ton and  Oorniferous  fonnatlons. 

During  recent  years  marls  have  been 
nmch  sought  after  for  use  in  the  man* 
ufacture  of  Portland  cement,  on  ao^ 
count  of  tiieir  purity  and  comparative 
freedom  from  magnesia.  Now  that  the 
cfliemical  composition  of  the  older  solid 
limestones  is  better  known,  cement 
works  have  begun  to  use  them,  in  pref- 
erence to  marL  It  is  claimed  that  it 
costs  less  to  grind  a  solid  limestone  to 
powder  and  get  It  into  form  resembling 
dried  marl,  Uian  it  does  to  extract  the 
water  which  forms  a  high  percentage  of 
the  latter.  Marls  are  adapted  for  use 
in  many  other  processes  to  whicii  solid 
limestones  are  put. 

Beds  of  it  are  widely  distributed 
throutghout  the  Province,  and  occur* 
rences  will  be  mentioned  under  the  next 
heading. 

Marl  is  formed  usually  in  small  bod- 
ies of  water  by  the  de^sition  at  the 
death  of  small  organisms  of  their 
calcareous  shells,  which  organisms 
have  their  habitat  in  lakes  and 
ponds,  and  by  the  precipita- 
tion of  calcium  cartK>nate  from  solution. 
WhUe  this  precipitation  may  be  due  to 
some  extent  to  inorganic  agencies,  it  is 
believed  that  minute  organisms  play  an 
important  part  in  the  process. — (Geoi. 
Sur.  Mich.    Vol  VIIL,  part  3,  p  41.) 


Limestone  Occurrences  by  Localities 


In  preceding  pages  a  brief  description 
has  been  given  of  the  general  distri- 
bution of  limestonee  throughout  the 
Province.  We  shall  now  take  up  the 
occurrences  by  counties  and  districts. 
■  Mention  will  be  made  of  important  out- 
crops and  quarries,  and  analyses  of 
sainples  will  be  given.  Although  the 
writer  has  vdsrted  many  outcrops  and 
collected  numerous  sam/ples  for  analysis, 
the  time  at  his  disposal  has  been  too 
limited  for  him  to  gain,  at  first  hand, 
all  the  information  he  could  have  wish- 
ed. FVee  use  has  been  made  of  the  re- 
ports of  the  Geolo^cal  Survey  and  pa- 
pers by  other  workers.  The  counties 
and  districts  are  arranged  in  alphabeti- 
cal   order. 

It  will  be  found  in  the  following  pages 
that  the  description  of  the  limestones 
of  one  county  will  frequently  apply  to 
those  of  adjoining  counties.  Hence  in 
searching  for  information  on  Frontenac 


coimty,  for  example,  it  will  he  well  to 
look  up  the  descriptions  of  Leeds,  Lien- 
nox  and  the  other  counties  whidi  ad- 
join it. 

Addington  and  Lennox 

Limestones  of  two  ages,  Lauren- 
tian  and  Cambro-Silurlan,  are  of 
economic  importance  in  these  united 
counties.  The  Marlbank  marl  deposits, 
of  recent  age,  which  have  been  used  ex- 
tensively in  the  production  of  Portland 
cement,  are  a  short  distance  beyond  the 
boundary  of  the  counties,  in  Hungerford 
township,  Hastings  county.  The  cement 
plant  at  Strathcona,  formerly  Napanee 
Mills,  which  is  the  oldest  of  the  kind 
(Portland)  in  Canada,  uses  this  Hunger- 
ford  marl. 

The  southern  part  of  the  counties  for 
a  considerable  distance  north  of  lake 
Ontario,  is  underlaid  by  Trenton  lime- 
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stoiie,  under  which  we  group  not  only 
the  Trenton  proper,  but  aUo  the  closely 
allied  Black  Riyer  and  Bird's  Eye  forma- 
tion. The  contact  between  these  forma- 
tions  and  the  Laurentian  area  to  the 
northeastward  follows  a  line  which 
runs  roughly  from  Frontenac  county  past 
Mud  lake  to  Gentreville  in  Camden,  and 
thence  northward  by  Tamworth  and 
BeaTer  lake  to  Clare  river.  **Where 
the  line  between  the  third  and  fourth 
ranges  of  Sheffield  comes  upon  Clare 
river,  there  occurs  the  greatest  thick- 
ness of  the  beds  observed  in  one  mass 
in  this  part  [of  the  counties.]  It  pre- 
sents a  cliff  of  about  40  feet,  .  .  while 
on  the  same  bank  of  the  river,  within 
seventy  yards,  the  rock  is  gneiss"  (18). 
Further  "  notes  on  the  distribu- 
tion of  the  Silurian  rocks  in  thesd 
eoimties  are  given  in  the  descriptions 
of  the  adjoining  counties  of  Frontenac 
and  Hastin|^.  The  analyses  quoted  in 
these  descriptions  show  the  character- 
istic chemical  composition  of  the  Tren- 
ton rocks. 

"Further  west,  Amherst  island  and  the 
whole  of  the  peninsula  of  Prince  Edward 
county,  are  apparently  entirely  occu- 
pied by  the  Trenton  formation,  which 
abounds  with  fossils  everywhere. 

"The  Black  River  formation,  seen  at 
Kingston,  continues  westward  along  the 
shore  of  lake  Ontario  as  far  the  vil- 
lage of  Bath,  where  it  is  overlaid  by 
the  Trenton  limestone.  The  latter 
thence  extends  across  the  peninsula  of 
Adolphustown  to  Deseronto,  where  the 
basal  beds  holding  Receptaculites  are 
seen  in  the  bed  of  Sucker  creek  about 
half  a  mile  south  of  the  Grand  Trunk 
railway  near  Deseronto  junction.  The 
outline  of  the  formation  north  of  this  is 
somewhat  irregular,  and  the  Trenton 
limestone  occupies  basin-shaped  areas 
upon  the  Black  River  to  the  north  of 
Mapanee,  whence  it  extends  northwest 
into  Tyendenaga  township.  The  Black 
River  limestone  shows  in  a  bold  esoarp- 

(18)    a.S.C.,    1863,   p.    179. 


ment  on  the  weat  line  of  the  township 
of  Richmond,  about  six  and  a-half  miles 
north  of  the  Bay  of  Quinte,  and  a  short 
distance  south  of  the  crossing  of  the 
Salmon  river,  whence  the  southern  boun- 
dary of  the  formation  continues  south- 
easterly to  the  ahore  of  the  bay.  The 
rocks  are  well  exposed  near  Shannon- 
ville  station  on  the  Grand  Trunk  rail- 
way, where  there  is  a  boss  of  granite 
and  quartzite  upon  which  the  newer 
limestone  is  deposited.  The  Black  River 
limestone  forms  the  north  side  of  the 
Bay  of  Quinte  at  Ox  Point,  about  three 
miles  east  of  Belleville,  and  large  and 
valuable  quarries  aire  here  located  in 
the  massive  beds  near  the  summit  of  the 
formation.  The  opposite  shore  in  Prince 
Edward  county,  at  Massasauga  Point,  is 
of  Trenton  limestone.  At  Ox  Point  the 
strata  are,  in  places,  inclined  at  an  angle 
of  ten  to  fifteen  degrees,  probably  in- 
dicating an  underlying  boss  of  the  crys- 
talline rocks. 

"The  Trenton  comes  in  to  view  west 
of  this  place  in  a  cove,  and  is  again  seeol 
at  Belleville  on  the  Moira  river,  and 
northward  along  this  stream  for  several 
miles,  the  exact  contact  with  the  Black 
River  formation  not  yet  being  traced  in 
this  direction.  From  the  Moira  river 
the  Trenton  continues  along  the  north 
side  of  the  Bay  of  Quinte,  and  ia  well 
seen  in  low-lying  ledges  in  rear  of  thd 
town  of  Trenton,  which  is  just  beyond 
the  western  limit  of  map-sheet  No. 
112."  (19) 

The  following  table  of  analyses  of 
Trenton  limestone  was  kindly  furnished 
by  Mr.  H.  C.  Mabee,  chemist  to  the  De- 
seronto Iron  Company.  Mr.  Mabee 
states  that  the  limestone  used  as  a  flux 
in  the  furnace  comes  from*  cuttings  cdong 
the  Bay  of  Quinte  railway,  between 
Strathcona  and  Yarker.  The  samples, 
the  analyses  of  which  are  given  in  the 
table,  from  along  the  railway  thus  re- 
present a  pretty  complete,  approximately 
east  and  west,  line  across  the  township 

(19)   O.S.C.,  Sum.  Report.  1901,  pp.  177, 
178. 


Locality 


Samples  from  yard,  Deseronto  Iron  Co'y 

**         south  of  Yarker 

onB.Q,  Ry... 

<4  «l  tl 

«•  it  It 

*«  li  11 

14  <<  14 

t<  41  << 

••                     ••              surface  shale. 
Sample  from  Point  Ann,  near  Belleville 

"        gnarry  at  Newburg , 

Bath  cut.  B.Q.  Ry 


CaCOj 

MgCOg 

91.014 

.98 

92.4 

.88 

87.77 

8.74 

89.50 

2.09 

89.26 

3.03 

91.44 

3.50 

90.07 

1.73 

88.21 

4.26 

78.93 
88.746 


3.75 
4.13 


93.3 
95.7 


Insoluble 
Silicious 


4.78 
5.10 
8.73 
4.50 
6.07 
3.97 
4.81 
4.89 
9.31 
3.88 

5.00 
1.98 


A1203 

^V3 

Phoe. 

Bulph, 

1.58 

.147 

1.22 

.081 

.21 

2.76 

.02 

.074 

2.07 

.068 

1.55 

.009 

.107 

1.91 

.002 

.078 

2.78 

.018 

.104 

1.18 

.068 

7  06 

1.80 

.159 

.701 

.15 

.11 

1.00 

.06 

.14 
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pf  Camden.    Some  of  Htke  analyses  are  of 
samples  only,  and  not  shipments,  as  the 

ghosphprus  and  sulphur  are  present 
1  too  high  percentages  to  make  the 
stono  suitable  for  blast  furnace  work. 
The  silica  also  occasionally  runs  too 
high.  The  analysis  of  the  Point  Ann 
rock  seems  to  represent  a  poor  variety, 
jud^g  from  other  analyses,  with 
which  the  writer  has  been  furnished, 
and  which  will  be  found  under  th<e  headw 
ing  devoted  to  Hastings  county. 

These  samples  represent  for  the  most 
part  picked  material — ^material  suitable 
for  use  in  the  blast  furnace. 

The  following  is  the  result  of  an  an- 
alysis made  of  a  sample  of  stone  from 
Rollins'   Hill,   Napanee: 

Silica ..     1.44 

Ferric  oxide  and   alumina    1.08 

Lime 63.82 

Magnesia • .98 

Carbon  dioxide 42.40 


100.32 


"At  Napanee  Mills  we  own  a  quarry 
in  connection  with  our  cement  mills 
(natural  rock  cement).  As  far  as  we 
have  worked  yet  we  And  that  there  are 
five  or  six  layers  of  good  cement  stone, 
the  aggregate  thickness  of  which  would 
be  about  four  feet,  the  layers  being  sep- 
arated from  one  another  by  layers  of 
limestone.  The  cement  stone  commences, 
perhaps  about  two  feet  from  the  sur- 
face. We  commenced  work  there  about 
ten  years  ago.  In  connection  with  the 
cement  works  we  employ  about  30  men 
as  recjulated  by  the  demand.  Some  parts 
of  the  work  are  going  on  con- 
stantly, such  as  the  taking  out 
of  the  rock.  burning  or  grind- 
ing. The  rock  is  broken  to  a 
uniform  size,  and  then  put  into  the  kiln 
and  burned;  it  next  passes  through  the 
crushers  and  grinders,  and  finally 
throupfh  screens  of  a  certain  mesfti,  when 
it  is  fit  for  the  market.  Our  output  last 
year  was  about  9,000  barrels,  valued  at 
as  many  dollars.  The  market  is  in  On- 
tario, to  the  Grand  Trunk  Railway  Com- 
pany, for  public  works,  etc.  Our  capa- 
city is  equal  to  400  or  500  barrels  a 
day.  There  is  no  doubt  that  the  cement 
U  first  class,  for  by  actual  test  it  stands 
ahead  of  the  Akron  cement.  It  sets  as 
hard,  but  not  as  quickly,  as  the  Port- 
land. The  demand  for  it  is  increasinsr;  it 
works  well  with  our  terra  cotta.  makinjr 
a  firm  and  solid  wall  by  the  cement  root- 
in?  into  the  porous  character  of  the 
terra  cotta  materia!.  We  expect  it  will 
come  more  nnd  more  into  use.  Our  con- 
tra ci«^  for  1880  aarffregrate  alreadv  three 
timoa  the  output  of  1888."     (20) 

(20)  E.   W.  Rathbun    In  Roy.  Com..  1890. 
D.    84. 


White  dolomite  (crystalline  lime- 
stone) from  lot  1  in  the  sixth  conces- 
sion of  the  township  of  Sheffield  is  thus 
described:    (21) 

"Its   cleavage   faces   present  diagonal 
stri».  The  specific  gravity  of  this  rock 
is  2.684,  and  it  contains  a  very  little 
quartz  and  mica. 

Fer  Ucnt. 

Carbonate  of  lime 52.57 

Oarbonate  of  magnesia 45.U7 

Ferric  oxide 0.24 

Insoluble,  quartz,  etc 0.60 

09.38" 

Marl 

Marl  occurs  on  lots  15  and  16 
of  the  second  oonceesion  of  the  town- 
ship of  Sheffield.  *1he  deposit  extendi 
over  an  area  of  two  hundred  acres,  and 
perhaps  more,  with  a  thickness  over  the 
greater  portion  of  at  least  ten  feet. 
**The  air-dried  material  is  earthy,  fri- 
able; color,  light  gray.  It  contains 
numerous  shells;  also  some  wood-fibres. 
"Its  analysis  afforded  Mr.  if.  G.  Wait 
the  following  results  :  (After  drying  at 
100  degrees  C. — iHyigrosoopic  water, 
equal  to  0.82  per  cent.) 

Lime 51.97 

Magnesia 0.3G 

Alumina 0.03 

Ferric  oxide 0.09 

Potassa traces 

Soda 0.08 

Carbonic  acid 41.34 

Sulphuric   acid 0.03 

Phosphoric  acid 0.02 

Silica,  soluble 0.03 

Insoluble  mineral   matter 0.71 

Organic  matter,  viz.,  vegetable 
fibre  in  a  state  of  decay,  and 
products  of  its  decay,  sudi  as 
humus.  humic  acid,  etc., 
and  possibly  a  little  combined 
water 5.96 


tt 


100.62 
'Assuminj?  the  whole  of  the  lime  to 
be  present  in  the  form  of  carbonate,  tri- 
flinjr  quantities  of  which  are,  however, 
preflent  in  other  forms  of  combination, 
the  amount  found  would  correspond  to 
92.80  per  cent,  carbonate  of  lime. 

"  Tl)o   inFf>lnl)le    mineral   matter    was 
found  to  consist  of   (22) 

Silica 0.48 

Alumina  and  ferric  oxide 0.13 

Lime 0.03 

Magnesia 0.02 

Alkalies.(?) 0.05 


0.71 


»» 


(21)  G.S.C.,    18fi3,    pp.    592-3. 

(22)  G.S.C..    1894,    pp.    25-26    R. 
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Alsfoma  District 

Crystalline  limestones  have  been  found 
at  a  number  of  points  in  this  district. 
Uoubtlese  some  of  these  are  adapted  to 
use  in  certain  metalltirgical  operations 
and  for  other  purposes.  Certain  varie- 
ties are  said  to  take  a  good  polish,  and 
can  be  classed  as  marble. 

The  Silurian  limestones,  which  occur 
on  the  islands  along  the  north  shore  of 
the  Georgian  bay  are  described  under 
the  headmg  devoted  to  Manitoulin  is- 
land.    (23)  , 

Marls  are  found  at  numerous  points  in 
the  district,  but  have  as  yet  received  lit- 
tle attention. 


Geneva  Lake 

"In  Geneva  lake,  about  a  mile  and  a 
half  northeast  of  the  outlet,  there  is  an 
islet  entirely  composed  of  thinly-bedded 
light  gray,  dove-colored  and  nearly  white 
dolomite,  striking  north  35  degrees  east, 
and  dipping  to  the  westward  side  at  an 
angle  of  80  degrees.  It  is  compact,  and 
has  a  conchoidal  fracture,  but  i<s  travers- 
ed by  fine  threads  of  quartz,  which  pre- 
vent it  from  taking  a  good  polish,  other- 
wise it  might  be  sui&ble  for  marble. 
The  same  rock  is  expoeed  on  the  east 
side  of  the  lake  on  the  point  just  south- 
ward of  the  above  islet,  but  the  band 
could  not  be  found  on  the  northern  side 
of  the  lake,  towards  which  it  strikes  in 
the  opposite  direction.  On  the  railway 
track  three-quarters  of  a  mile  south  of 
the  outlet  of  Geneva  lake  there  is  a  fif- 
teen-feet bed  of  gray  to  dove-oolored 
fine-grained  dolomite,  weathering  dark 
brown.  It  strikes  north  45  de^ees  east, 
and  the  bedding  is  about  vertical.  This 
dolomite  band  is  separated  from  horn- 
blende granite  to  the  southeast  by  about 
three  hundred  feet  of  ash-gray  grey- 
wacke.  The  granite  towards  its  contact 
with  t'he  la-tter  becomes  mixed  with 
coarse    breccia    and    conglomerate.      On 

the  other  side,  or  to  the  northwestward, 
the  dolomite  is  followed  by  coarse  fels- 
pathic  sandstone  and  silicious  greywacke- 
conglomerate  or  breccia.  At  the  outlet 
of  Geneva  lake  the  rock  is  a  greywacke 
passinor  into  granite,  and  it  includes  some 
black  slate  and  a  patch  thirty  feet  thick 
of  impure  dolomite."   (24) 

A  specimen  of  fine-grained  crystalline 
limestone  collected  by  the  writer  on  the 
line  of  the  Canadian  Pacific  railway  near 

f23)  The  following  may  be  added  : 
"  South  from  Collins'  inlent  there  are  two 
«rroups.  called  the  Fox  islands  and  the 
Papoose  islands:  the  former  about  3,  and 
the  latter  about  7  miles  from  the  greneral 
Ton  of  the  coast.  On  Bayfield's  chart 
they  are  described  as  being:  composed  of 
limestone.'*     G.S.C..   1863.  p.  198. 

(24)  B.M..    Vol.    L.    p.    82. 


Geneva  lake  station,  was  foimd  to  pos- 
sesa  the  following  composition:    (24). 

Per  cent. 

Silica 6.04 

Ahimina 0.28 

Ferrous  oxide 2.31 

Lime 27.01 

Magnesia 19.03 

•Carbonic  acid 41.87 

Moisture 0.16 


Lake  Panache 

"Impure  magnesian  limestones  are 
found  at  several  places  along  the  north- 
ern side  of  Lake  Panache.  They  are 
generally  fine-grained  and  semi-crystal- 
line, of  light  greyish  colors,  and  always 
contain  a  large  proportion  of  silica,  in 
tne  lorm  oi  grains  and  threa<ls  or 
strmgs.  ine  purer  of  two  specimens 
from  the  north  shore  of  this  lake,  an- 
alyzed by  Dr.  T.  S.  Hunt,  gave  55.10  per 
cent,  of  carbonate  of  lime,  and  6.5  per 
cent,  of  carbonate  of  magnesia,  the  bal«- 
ance  being  insoluble  matter.  The  expo- 
sures of  limestone  on  this  lake  do  not 
all  appear  to  belong  to  one  band;  indeed, 
they  may  constitute  a  number  of  great 
masses,  '  wholly  or  partly  formed 
by  a  process  of  segregation  or  concretion 
and  may  be  unconnected  with  eacli 
other.  At  one  part  of  the  ehore,  where 
the  limestone  is  well  exposed,  Mr.  Mxir- 
ray  estimated  its  thickness  to  be  150 
feet.  A  band  of  impure  light  greenish- 
gray  dolomite,  weathering  tSown,  crosses 
the  Wahnapitae  river  at  Island  Portage, 
about  three  miles  below  the  outlet  of 
tne   lake.     The   rocks  are  here   nearly 

.vertical,  but  undulate  a  good  deal,  and 
J  estimated  this  band  to  have  a  thick- 
ness of  at  least  300  feet  The  rocka 
around  lake  Panache  and  thence  by  the 
canoe  route  to  lake  WaJinapitae  are  de- 
scribed by  Mr.  Murray  in  the  Geological 
Survey  Report  for  1853-56,  pages  178r 
190"    (25). 

Referring  to  the  magnesian  limestones 
of  lake  Panache,  Mr.  Alexander  Murray 
says :    ■ 

"On  the  north  shore  of  Lake  Panache, 
about  midway  between  the  inlet  from 
lake  Lavase  and  its  western  extremity, 
a  band  of  limestone  occurs  which  where 
first  observed  appears  to  be  both  under- 
laid and  overlaid  by  syenitic  slate-con- 
glomerate. The  mass  of  this  limestone, 
which  measures  about  sixty  yards  across 
and  may  be  about  150  feet  thick,  is  of  a 
pale  gray  color  on  fracture,  wea- 
thering to  a  bluiwh  gray,  with  thin 
layers,  which  have  the  appearance 
of  chert,  but  are  in  reality  only  harder 

(24)  B.   M.  Vol.  12,  p.  807. 

(25)  G.S.C.,  Vol.  V...part  1,  J890-01,  pp. 
13-14  F. 
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portioiks  of  the  limestone,  weathering 
quite  black.  About  the  baae  of  the  ca^ 
careous  strata  some  of  the  beds  are  blue, 
holding  more  eilicious  matter  than  the 
gray  beds,  while  others  are  of  a  brecciat- 
ed  character.  The  beds  are  all  more  or 
less  intersected  by  small  Teins  of  fine 
greenish  ja«pery-lookin{;  trap,  which  wea- 
thers brown  or  yellowish. 

'To  the  eastward  of  this  exposure  the 
only  indications  observed  of  the  pre- 
sence of  limestone  were  on  the  east  side 
of  the  laree  island  at  the  entrance  of 
the  south  bay,  and  in  the  peninsula  on 
the  north  side  at  the  entrance  of  the 
eastern  arm;  in  both  of  these  localities 
small  exposures  of  a  black-weathering 
brecciated  rock,  which  proved  to  be  cal- 
careous,  came  up  in  one  or  two  parts 
just  oyer  the  surface  of  the  water.  On 
the  island  the  calcareous  rock  is  overlaid 
by  a  black-weathering  slate,  which, 
though  without  pebbles,  resembles  the 
matrix  of  portions  of  the  slate-conglo- 
merate. On  the  peninsula  at  the  eastern 
arm  the  brecciated  rock  comes  directly 
in  contact  with  greenstone.     .     . 

"At  the  head  of  the  lower  south  ex- 
pansion of  Lake  Panache  the  limestones 
are  again  seen  on  both  sides,  and  also  on 
the  two  islands  near  the  middle,  striking 
about  east  by  north  and  west  by  south, 
and  showing  a  southerly  dip  on  the 
north. side  of  the  exposures;  but  the 
slate  conglomerate  with  whidi  it  seemed 
to  be  associated  at  other  parts  only  ap- 
pears on  the  south  side  of  the  large  is- 
land lying  at  the  entrance  to  the  north- 
em  arm,  and  between  thk  island  and  the 
exposure  of  limestone  on  the  west  side 
of  the  bay  there  is  a  point  to  the  north- 
east of  the  limestone  displayinflf  fine- 
grained green  slate,  which,  though  very 
much  disturbed  and  intersected  by  quar1» 
veins,  appears  to  show  a  general  dip  to 
the  northwest."   (26). 

Mr.  Murray  thinks  that  some  of  the 
above  strata  might  yield  good  stone  for 
burning  into  lime.  A  specimen  from  the 
section  on  the  north  side  of  lake  Pana- 
che was  analyzed  by  Dr.  T.  Sterry  Hunt, 
and  pfavp  in  100  parts  55.10  carbonate  of 
lime.  6.50  carbonate  of  magnesia,  38.40 
insoluble  sand  and  a  trace  of  iron.  A 
specimen  of  the  limestone  at  the  lower 
end  of  lake  Panache,  analyzed  by  the 
same  chemist,  gave  41.97  per  cent,  car- 
bonate of  lime.  2.40  carbonate  of  mag- 
ne.qia  and  55.fi3  in-'oluble  residue;  and  a 
specimen  from  the  lower  lake  near  the 
outlet,  lyine  between  the  two  ridpres  of 
the  mountain  ranp:e,  crave  36.50  per  cent, 
carbonate  of  lime  with  a  little  magne- 
sia. 

La  Qoche  Lake 

"Alonsr  the  northern  arm  of  the  larger 
La  Cloche  lake  calcareous  rocks  or  im- 

(26)    G.S.C..    1853-54-65-66,   pp.    181^183. 


pure  limestcmes  occur  at  several  places, 
passing  below  a  considerable  thickneis 
of  slate  conglomerate,  and  they  are  again 
met  with  on  the  smaUer  lake  to  the 
northwest.  High  ridges  of  quaxtzite, 
standing  nearly  on  edge  and  forming 
part  of  the  La  Cloche  mountains,  rise  on 
either  side  of  the  southern  arm  of  the 
larger  lake,  while  greenstone  and  quart- 
zite  are  found  on  the  northern  side  of 
the  smaller  one.  It  would  therefore  ap- 
pear that  in  this  part  of  the  great  Hu- 
ronian  belt  the  magnesian  limestones  oc- 
cur among  the  quartzites,  and  are  some- 
times more  inunediately  associated  with 
slate-conglomerate. 

Township  ol  Rtstiicrfocd 

"A  band  of  finely  crystalline  limeatone 
occurs  among  the  Huronian  rodcs  in  the 
northern  part  of  the  township  of  Ruth- 
erford. 'Uie  locality  is  near  the  bound- 
ary line  between  the  red  granite  to  the 
southward  and  a  great  thickness  of 
quartzites  to  the  northward.  The  junc- 
tion of  the  granite  to  the  southeast 
with  the  Huronian  quartzite  and  horn- 
blende schists  to  the  northwest  occurs 
at  the  south  side  of  a  rather  ^evated 
roclcy  island  in  a  cove  about  one  mile 
north  of  the  western  entrance  to  the 
passage'  or  channel,  on  the  north  side 
of  whidi  Killarney  village  is  built.  The 
geology  of  this  locality  and  the  relations 
of  the  limestone  referred  to  can  best  be 

S'ven  by  quoting  the  description  in  the 
eological  Survey  R^Kurt  by  the  writer 
[Dr.  Robert  Bell]  for  1876,  page  200  : 
**  'On  the  west  side  of  the  township  of 
Rutherford,  from  the  northern  limit  of 
the  granite  (at  the  elevated  rocky  is- 
land above-mentioned)  ouartzites  and 
hornblende  schists  hold  the  shore  as  far 
as  Lamorandiere  bay,  in  the  northwest 
corner  of  the  township.  A  blacldah- 
green,  massive  and  rather  coarsely  crys- 
talline hornblende-rock,  having  an  ex- 
ceedingly rough  or  irregiilarly  pitted  aur- 
lace,  is  exposed  on  eitner  side  of  tne 
narrow  entrance  to  this  bay.  Upon  the 
elope  of  the  hill,  about  100  yttrds  in 
from  the  north  shore  of  the  bay,  at  a 
point  about  half  a  mile  from  the  above- 
named  narrows,  a  band  of  finely-cryetal- 
line  limestone  occurs  among  the  Huron- 
ian rocks.  It  has  a  vertical  attitude 
and  runs  about  north  70  degrees  west 
at  the  part  examined.  Its  total  thick- 
ness is  about  75  feet,  of  which  the  25 
feet  along  the  northern  side  consists  of 
a  single  solid  band  of  nearly  white  fine- 
ly crystalline  limestone,  clouded  with 
light  greenish  and  grayish  patches.  The 
remaining  50  feet  are  mixed  with  shaly 
patches  of  hornblende,  together  with  a 
little  shining  granular  magnetic  iron  ore. 
Adjoining  ttie  limestone  on  the  north 
side  is  a  band,  only  a  few  feet  in  thick- 
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ness,  of  dork  emoke-colored  chert-rock, 
ribboned  with  streaks  of  a  dull  red 
color.  It  breaks  easily  with  a  fine  con- 
choidal  fracture,  and  appears  to  be  iden- 
tical with  a  rock  which  was  used  by  the 
mound-builders  for  making  some  of  their 
arrow-heads.  This  is  followed  to  the 
northward  by  a  dark-colored  dioritic 
conglomerate,  in  which  the  pebbles  are 
mostly  small  and  generally  widely  scat- 
tered, and  f  arlAier  on  by  a  very  dark  gray, 
soft,  massive-looking  micaceous  schist, 
most  of  which  is  full  of  small  pebbles. 
Measured  from   tHe   limestone    band,  a 

thickness  of  between  100  and  200  feet 
of  theae  rocks  is  exposed. 

"  'On  the  north  shore  of  Lamorandiere 
bay,  a  few  hundred  yards  eastward  from 
the  outcrop  of  limestone  above  describ- 
ed, are  two  exposures  of  very  tough 
massive  hornblende  rock,  and  between 
tbe  two  arms  of  the  bay  is  a  more  fis- 
sile variety,  interstratified  with  a  red- 
dish gray  quartzite,  which  also  overlies 
the  mixed  rocks.  The  dip  is  here  north- 
westward, at  an  angle  of  60  to  70  de- 
grees, and  the  series  is  underlain  by 
granitoid  gneiss.'"  (27) 

A  sample  of  this  crystalline  limestone 
coUected  bv  the  writer  was  found  t« 
have  the  following  composition: 

Per  cent. 

Lime 29.30 

liagneda 19.00 

Ferric  oxide 1.77 

Alumina , 37 

Carbon  dioxide 43.00 

Insoi.   residue 6.94 


100.41 


Marbles 


"^At  Garden  Kiver,  near  Sault  Ste. 
Marie,  the  Commission  visited  the  quar- 
ries of  the  Warmington  Stone  &  Marble 
Co.  Here  we  found  a  mountain  of  mar- 
ble, stated  by  the  owners  to  be  5,000 
feet  wide,  8,000  feet  long,  600  feet  high 
and  of  unknown  depth,  while  the  band 
upon  which  these  quarries  are  situated 
is  supposed  to  extend  inland  for  about 
thirty  miles."  (28) 

"At  Garden  river  they  are  opening  a 
quarry  of  beautiful  dark  marble,  a  Hu- 
ronian  limestone  or  dolomite.  The  Gar- 
den river  band  extends  for  many  miles; 
it  crosses  Echo  lake,  and  has  been  trac- 
ed and  mapped  through  that  country  by 
Sir  William  Logan.  I  do  not  think  it  is 
uniform  in  character;  in  one  place  I 
think  the  beds  would  be  better  than  in 
others.  It  seems  to  be  a  very  beautiful 
and  good  marble,  and  the  openings  of 
Garden  river  I  consider  look  excee&isly 
promising.     Wherever  the     Laurentian 

(27)  B.M.»  Vol.  I.,  p.  88. 

(28)  Roy.  Com.»  1800»  pp.  228-229. 


limestones  occur  we  can  quarry  them  for 
marble,  but  thev  are  generally  coarse 
in  the  grain.  I  have  n^  seen  the  mar- 
ble at  Bridgewater,  but  suppose  it  is  the 
ordinary  Laurentian  crystalline  lime- 
stone. I  have  seen  some  specimens  that 
were  brought  from  the  township  of  Bar- 
rie.  Hie  marble  there  is  coarae-gprained, 
and  has  specks  of  quartz  and  o^er  min- 
erals in  it.  I  have  seen  the  Arnprior 
marble,  and  think  there  should  be  no 
difficulty  in  quarrying  it.  Some  of  that 
marble  is  very  beautiful.  It  has  al- 
ready been  extensively  \ised,  and  its 
value  proved.  All  limestones  capable  of 
taking  a  polish  are  marbles."  (20) 

''Half-way  down  Echo  lake,  on  the 
north  side,  a  point  of  banded  marble 
runs  out.  It  is  composed  in  places  of 
alternate  thin  bands  of  pure  wnite  and 
colored  stone,  much  twisted.  The  color- 
ed portions  being  harder  are  weathered 
out  more  prominently,  and  show  the 
structure  very  plainly.  Sir  William  Lo- 
gan describes  its  appearance  very  fully 
in  his  report  on  this  district.  As  a  rule 
the  marble  is  tinted.  This  is  especially 
the  case  be/hind  Garden  River,  where  the 
same  series  of  marbles  are  again  tapped; 
but  at  Echo  lake  there  is  an  immense 
quantity  of  the  banded  marble  with  pure 
white  streaks.  Where  again  accessible 
in  the  bluff  about  two  miles  north  of 
Garden  River  village,  on  St.  Mary  river, 
the  band  is  about  a  mile  wide.  The 
strike  is  about  east  and  west,  and  the 
dip  about  (K)  degrees  north.  The  marble 
is  quarried  at  this  location  by  a  Chicago 
company,  and  a  railroad  is  beliuf  con- 
structed into  it  from  the  river.  It  is  a 
very  close-grained  and  hard  «tone,  and 
is  said  to  toke  an  excellent  polish.  The 
colors  are  shades  of  green  and  pink  in 
different  parte  of  the  bed,  blendinsr  by 
very  soft  gradations  into  white.  It  is 
quarried  against  the  north  and  south 
joints,  ana  may   oe   got  out    m  very 

large  layers."  (30) 


Palaeozoic  Limestones 

"In  the  northern  part  of  the  Province, 
west  of  James  bay,  we  meet  with  almost 
horizontal  gray  and  yellowish-gray  lime- 
stones, containinfT  fossils,  which,  accord- 
ing to  the  late  Mr.  E.  Billings,  the  cele- 
brated palaeontologist,  belong  to  the 
Niagara  formation.  These  strata  occur 
along  the  Albany  river  above  its  junc- 
tion with  the  Kenogami,  and  also  along 
the  latter  stream  as  far  up  as  the  first 
portasre.  The  limestones  are  overlaid  by 
a  considerable  thickness  of  chocolate-col- 
ored marls  with    greenish    layers    and 

(29)  Ibid.  pp.  88-09;  extract  from  evi- 
dence of  Dr.  Selwsm. 

(30)  Ibid,  p.  76. 
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patches,     but     without     observed     fos- 
sils."  (31) 

"On  Moose  river,  banke  of  sypsum  oc- 
cur from  ten  to  twenty  feet  high,  espe- 
cially on  the  northwest  side  bSow  the 
junction  of  the  Miseinaibi,  for  a  space 
of  about  seven  miles,  or  from  thirty-one 
up  to  thirty-eight  miles  above  Moose 
Factory.  About  ten  feet  of  the  lower 
part  of  the  deposit  consist  of  solid 
gypsum  of  a  light  bluish-grey  color,  but 
the  upper  portions  are  mixed  with  marl. 
In  some  sections  of  these  banks  a  com- 
paratively small  proportion  of  the  gyp- 
sum, but  still  lar^e  commercially  speak- 
ing, is  nearly  white,  and  from  this  cir- 
euanstance  they  have  received  the  name 
of  'the  white  banks.'  The  geological 
age  of  these  deposits  cannot  be  far  from 
the  Onondaga  formation,  and  it  would 
not  be  surprising  if  salt  should  also  be 
found  in  the  rocks  with  which  they  are 
associated."  (32) 

"In  the  region  south-west  of  James 
Bay  the  Corniferous  formation  occupies 
an  area  greater  than  all  the  western 
peninsula  of  Ontario.  A  large  part  of 
this,  lying  between  the  Albany  river 
and  the  basin  of  the  Moose  river,  comes 
within  the  northern  part  of  the  Pro- 
vince. It  consists  mostly  of  porous  and 
cavernous  drab  grey  and  yellowish  grey 
fossiliferous  limestones,  resting  directly 
upon  the  Archaean  rocks  to  the  south- 
ward, the  line  of  junction  cuttinor  the 
Missinaibi  river  just  below  Hell-gate, 
thp  Mattajjami  iuat  below  the  long  Por- 
tage, and  the  Abittibi  just  below  The 
Otters*  portage.  Many  of  the  Cornifer- 
ous fossils  of  this  district  belong  to 
species  which  differ  from  those  of  the 
fommtion  in  regions  to  the  south  of  the 
heisrht  of  land,  tending  to  show  that 
there  was  here  a  separate  basin  in  these 
early  times,  as  well  as  now.  At  the 
foot  of  Grand  rapid,  on  the  Mattagami 
river  the  writer,  in  1875,  discovered  a 
larsre  deposit  of  rich  clay-ironstone  in 
these  rocks.  The  materials  of  the  drift, 
for  a  considerable  distance  to  the  south- 
ward of  the  Corniferous  formation  in 
this  recrion,  contain  fragments  of  this 
ore.  indicating  that  it  exists,  and  prob- 
ably in  the  same  horizon,  among  these 
rocks,  in  many  other  places  besides  the 
above  mentioned  locaiitv  on  the  Matta- 
crami."   (33) 

"The  last  exposure  of  gneiss  is  seen 
about  three-quarters  of  a  mile  below 
the  lowest  portage  fon  the  Kenogami  or 
Fnirlish  riverl  or  nearly  70  miles  from 
Loner  lake,  following  the  river,  and  the 
flrat  exposure  belonging  to  the  irreat 
continuous  area  of  unaltered  flat-lying 
strata    is    about  one   and   three-quarter 

(3n    Roy.    Com.,    1890.    p.   44. 
r.^2T  Tbld.  p.  45. 
(S3)    Ibid.  p.   47. 


.mUes  farther  down.  This  consists  of  a 
thinly  bedded,  greenish-drab,  soft,  fine- 
grained calcareo-argillaceouB  sandstone, 
without  observed  fossils.  Between  this 
point  and  Pemibina  island  the  strata  ex- 
posed in  the  bed  of  the  river  con- 
sist of  thinly-bedded,  yellowish  and 
drab-colored  argillaceous  limestones  and 
shales.  In  the  bank  just  above  Pem- 
bina island  a  section  of  about  20  feet 
consists  of  soft-greenish-drab,  earthy  and 
porous,  argillaceous  beds,  from  6  to  8 
inches  thick;  underlaid  by  a  few  feet  of 
yellowish-drab  and  bright  brownish-yel- 
low calcareous  beds,  having  a  conehoi- 
dal  fracture,  and  measuring  from  2  to  5 
inches  in  thickness.  These  strata  are  as 
nearly  as  possible  horizontal.  They  ap- 
pear to  hold  no  fossils."  Fossils  found 
in  the  gravel  and  cftiingle  near  by  indi- 
cate that  the  strata  are  Upper  Silurian, 
and  probably  belong  to  the  Niagara 
formation.  (34) 

"Leaving  the  foot  of  the  Long  Portage, 
the  first  exposure  of  solid  rock, — which 
is  also  the  principal  one  on  the  river 
[Mattagami] — ^begins  at  17  miles,  or  at 
the  head  of  the  Grand  Rapid,  which  is 
about  a  mile  and  a  quarter  long,  and  has 
'a  fall  of  about  20  feet. .  On  the  northern 
side  of  the  river,  at  the  head  of  the 
rapid,  there  is  a  diflf  30  feet  high,  con- 
sisting of  dark  grey  bituminous  lime- 
stone, inter-str'atifled  towards  the  bot- 
tom with  earthy  drab  limestone,  all  wea- 
thering to  a  drab  color.  Half  way  down 
the  rapid,  this  cliflf  is  about  20 
feet  and  at  the  bottom  about  40  feet  in 
height.  The  thickest  beds  measure 
jBibout  2  feet,  and  occur  towards  the 
top.  A  similar  cliflf  runs  along  the  op- 
posite side  of  the  rapid.  The  dip  is 
southeastward,  at  the  rate  of  one  in 
fifty  to  one  in  one  hundred.  Fossils 
are  not  common  in  these  rocks  [Corni- 
ferous]."  (35) 

**  In  ascending  the  Kenogami  river,  we 
have  a  repetition  of  the  geological  con- 
ditions which  were  observed  on  tlie  Al- 
bany. From  The  Forks  to  Mamattawa, 
drab  and  chocolate-colored  marls  and 
interstratified  bands  of  earthy  yellow- 
ish limestone  are  exposed  in  a  few 
places.  Following  up  the  stream,  at 
about  7  miles  above  Mamattawa,  the 
bottom  of  the  river  is  composed  of  beds 
of  limestone,  which  are  in  places  some- 
what disturbed. 

"The  river  between  this  spot  and  the 
Albany  appears  to  run  upon  the  axis  of 
a  slight  anticlinal.  At  the  end  of  the 
seven  miles  indicated,  we  enter  between 
banks  composed  of  chocolate-colored 
marl  interstratified  with  bluish-green 
bands,   and  varying  from  50  to  80  feet 

nn   G.S.C.   1870-71.  p.  339. 
(35)   Ibid,   1875-70.   p.   316. 
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in  height.  These  banks  continue  on  both 
sides,  almost  uninterruptedly  for  about 
10  miles  up  the  stream.  Above  this  the 
banks,  which  maintain  almost  the  same 
height,  especially  on  the  southern  side, 
are  mostly  composed  of  stiff  gravelly 
clay,  with  boulders,  but  the  chocolate- 
colored  marl  is  seen  here  and  there  al- 
most to  Pembina  island."   (36) 

Brant 


*t 


The  most  southern  exposure  of 
the  summit  of  the  formation 
[Guelph],  on  the  Grand  River,  occurs 
just  above  Middleton  bridge,  on  the 
twenty-first  or  twenty-second  lot  of  the 
sixth  range  of  Dumfries.  The  rock  is 
a  light  sfrey  dolomite,  Weathering  to  a 
pale  drab.  .  .  Similar  beds,  with  others 
of  a  pale  buff  color,  continue  up  to  thq 
north  end  of  the  fourteenth  lot  of  the 
sixth  range  of  Dumfries,  with  a  very 
gentle  dip  to  the  southwest;  the  dis- 
tance across  the  measures  being  prob- 
ably two  miles.  .  .  The  rocks  of  tha 
iiueiph  formation  are  again  met  with, 
farther  up  the  Grand  River,  in  the  vi- 
cinity of  Gait."   (37) 

"At  Paris,  on  the  east  bank  of  the 
river,  between  the  Great  Western  Rail- 
way viaduct  and  Mr.  Wright's  plaster 
bed,  the  strata  of  this  part  of  the  for- 
mation [Onondaga]  are  very  well  ex- 
posed. Here  we  have  eight  or  ten  feet 
of  tender,  brittle,  greenish  argillaceous 
doloraitic  rock,  often  red  weatfliering, 
and  passing  into  a  shale.  Thia  is  over- 
laid by  three  foet  of  dove-colored  dolo- 
mite, vesicular  below,  with  thin  eroded 
cellular  beds;  followed  by  a  bed  of  one 
foot,  compact  above,  but  cellular  be- 
low, and  succeeded  by  a  foot  or  more 
of  vesicular  beds.  These  are  overlaid 
by  about  a  foot  of  conglomerate,  ap- 
parently of  vesicular  dolomite,  with 
fragments  of  g^een  shale;  the  upper 
part  very  ferruginous  and  decompos- 
ing. The  whole  is  overlaid  by  green 
shales,  more  tender  and  crumb- 
ling  than  those  below.  These 
strata  arc  slightly  undulating,  and  as 
they  are  concealed  near  the  gypsum 
quarry,  it  is  not  easy  to  give  the  exact 
horizon  of  this.  The  upper  part  of  the 
gypsum  bed  is  intercalated  with  much 
dolomite,  and  for  two  feet  seems  made 
up  of  alternating  lenticular  masses  of 
gypsum  and  dolomite,  the  latter  pre- 
vailing? at  the  top,  and  succeeded  by 
tftiin  bedded  cellular  dolomite,  one  por- 
tion of  which  seems  to  have  been  broken 
and  recemented.  Examples  of  this  are 
seen  on  the  other  side  of  the  river  just 
below  the  viaduct,  where  the  green 
shales  are  overlaid  by  masses  of  sinii- 

(36)  G.S.C.,  1871-72.  p.   118. 

(37)  Ibid,  1868,  pp.   888-9. 
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lar  dolomite,  often  stained  red,  and 
having  apparently  been  broken  and  re- 
cemented  into  a  kind  of  breccia."   (38) 

"Proceeding  westward  from  Ancaster 

no  exposures  of  rock  are  encountered 
until  Woodstock  is  reached,  at  which 
point  the  erosion  of  the  Thames  has  re- 
moved the  glacial  debris  from  the 
underlying  Corniferous  limeetone.  Both 
north  and  south  of  the  highway  rock 
is  to  ibe  seen,  not,  however  for  some 
distance  west  of  Ancaster.  The  road 
from  this  place  to  Brantford  reaches 
the  summit  about  two  miles  out  and 
then  traverses  a  level  clay  country. 
At  Brantford  although  no  rock  is  nor- 
mally exposed,  it  has  been  encountered 
above  the  dam  at  about  15  feet  below 
water  level,  and  below  the  dam  about 
five  feet  down.  An  opportunity  was 
had  of  seedng  a  small  piece  removed 
in  making  excavations  for  new  piers 
for  the  Brantford  Power  and  Light 
Company.  The  sample  was  a  hard 
compact  gray  limestone  with  a  dis- 
tinctly glaciated  surface;  the  direction 
of  glaciation  was  of  course  indetermin- 
able, the  rock  not  bedng  in  place.  Con- 
versation with  workmen  led  to  the 
opinion  that  both  the  etriae  and  dip 
of  the  rock  had  a  southwesterly  direc' 
tion. 

"At  Brantford  post-glacial  gravel  lies 
dirrctlv  on  the  rock;  it  is  almost  con- 
tinuoub  <ae  far  as  (^alt  and  also  ex- 
tends west  to  Burford.  Southward, 
however,  it  gives  place  to  clay;  for  at 
the  Oook:)hutt  bridge,  two  miles  south 
of  Brantford,  forty  feet  of  continuous 
clay,  devoid  even  of  sandy  partings,  was 
pierced  in  making  foundations  for  a  new 
bridge. 

'"These  post-glacial  beds  consist  main- 
ly of  coarsM  i-spd  with  pebbles  most- 
ly of  limestone,  but  many  of  the  Arch- 
nean  rocks  are  aiso  represented,  some- 
t.mes  by  fragments  of  considerable 
size.  Continuing  south  from  Brantford, 
clay  deposits  alternate  with  gravel,  the 
country  gradually  growing  less  hilly  to 
the  vicinity  of  Waterford.  Bouth  of 
this  p^ace  several  interesting  exposures 
of  Corniferous  rock  are  to  be  seen. 
Stratified  gravels  prevail  in  the  im- 
mediate vicinity  of  Waterford,  but  on 
passing  south  towards  Rockford  they 
again  give  place  to  clay,  which  is  prac- 
tically continuous  to  the  shore  of  lake 
Erie."   (39) 

"Returning  to  Brantford,  the  north 
and  south  section  was  continued 
farther  north,  the  first  exposures 
being  seen  in  the  banks  of  the 
river  at  Paris,    vhere  the  Onondaga  or 

(88)     G.S.C.,  1863,  p.  350. 
(39)     B.M...  Vol.  12,  p.  142. 
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gypsum-bearing  formation  is  encounter- 
ed. Near  the  bridge  over  the  Grand 
river  at  this  place  fifteen  feet  of  soft, 
thin-bedded  shales  with  interlamina- 
tiona  two  to  lour  inches  thick  of  soft 
limestones  are  exposed.  An  analysis  of 
this  limestone  was  made  to  ascertain 
its  general  natuire  and  its  content  of 
gypsum,  of  which  substance  it  proved 
practically  free,  as  a  glance  at  the  an- 
alysis will  show  : 

Per  Cent. 

Water 0^ 

Insoluble  residue 3.32 

Oalcium  oxide 27.77 

Magnesium   oxide 15.15 

Carbonic  acid 33.42 

Sulphur 0.60 

"In  spite  of  its  association  with  the 
gypsiierous  shales,  this  rock  is  there- 
fore very  free  of  both  alumina  and 
sulphur.  The  uppermost  layers  how- 
ever are  more  cavernous  than  the  typ- 
ical rock  analysed,  and  contain  small 
particles  of  gypsum.  The  shaly  por- 
tions are  soft  and  friable,  and  resemble 
the  Don  Valley  shales  of  the  Hudson 
River  formniion  as  exposed  near  To- 
ronto. The^e  shales  are  practically  the 
same  as  the  slate  at  gypsum  quarries, 
of  whicn  an  analysis  will  be  given  later. 

"At  Paris  the  rook  is  covered  by  a 
thicK  deposit  ol  post-glacial  gravel  sim- 
ilar to  and  probably  continuous  with 
that  at  Brsniford.  About  a  mile  and 
a  half  below  the  town  are  situated  the 
gypsum  quarries  or  "plaster  mines,'  as 
they  are  called  locally.  The  Grand 
has  followed  out  its  bed  through  the 
prravel  which  rises  to  an  elevation  of 
100  feet  or  more  above  the  high  water 
level,  Av  which  point  the  rock  is  ex- 
posed for  a  half  mile  along  the  river. 
The  Miotnod  of  quarrying  is  to  run  tun- 
nels about  five  feet  square  into  the 
hillsidr  and  to  enlarge  these  passages 
into  c!i ambers  where  good  material  is 
encountered.  The  product,  as  brought 
to  the  mouth  of  the  tunnel,  consists  of 
mixed  slate  and  gypsum,  both  gray  and 
pure  white  in  color.  The  gypsum  oc- 
curs in  irregular  cracks  in  the  shale 
with  its  fibres  arranged  at  right  angles 
to  the  walls,  or  as  selenite  in  ramify- 
ing veinlets  traversing  the  slate  in  all 
directions.  Some  portions  of  the  rock 
are  filled  with  crystals  of  gypsum,  while 
in  certain  places  the  valuable  material 
seems  initerbedded.  Speaking  roughly, 
the  white  product  would  average  about 
15  per  cent,  of  the  rock  quarried.  The 
residue,  however,  contains  more  or  less 
gypsum  and  is  ground  and  sold  for  land 
plaster.     The   slate   assays   as   follows  : 

3a  M. 


Per  Cent. 

Water 0.75 

eUica 52.02 

Alumina 8.03 

Ferric  oxide 3.80 

Calcium  carbonate 9.90 

Magnesium  carbonate 2.34 

Sulphur 1.00 

"At  present  three  men  are  working 
in  a  tunnel  which  has  been  driven 
about  600  feet  into  the  hillside,  and 
which  has  been  worked  for  nine  years. 
Previous  to  this  tunnel  (fourteen  others, 
some  of  them  extending  to  greater  dii- 
tances  into  the  hillside,  had  been  ex- 
cavated. At  various  other  points  along 
the  river  valley  similar  deposits  occur, 
and  f^ere  is  no  doubt  that  a  practically 
inexhaustible  supply  of  the  material 
exists  in  the  vicinity. 

"The  Paris  waterworks  are  situated 
two  iiniles  above  the  town,  at  which 
point  a  copious  spring  bursts  out  of  the 
gravel.  The  water  is  somewhat  cal- 
careous, as  is  seen  in  considerable  de- 
posits of  travertizbe  containing  in]|>res- 
sions  of  leaves  and  various  small  or- 
ganisms. These  are  the  only  fossils  to 
be  seen  in  the  vicinity."  (40) 

Marl 

**  On  lots  18,  10,  20  and  21  of  the 
first  concession.  South  Dumfries,  an 
excellent  deposit  of  marl  is  seen  in 
Blue  lake  which  ateelf  oovers  10  acres, 
while  the  marl  beds  probably  extend 
over  40  acres.  The  deposit  would 
average  thirty  feet  in  deptlb  of  pure 
white  marl,  said  to  contain  06.83  per 
cent,  carbonate  of  lime.  The  hills  sur- 
rounding the  lake  are  of  moraine  origin 
and  show  no  stratification.  Clay  oc- 
curs in  the  hillside  to  the  north  of  the 
pond.  This  location  is  very  iwell  dis- 
posed £or  the  sta^lishment  of  a  cement 
plant,  as  a  spur  of  1,000  feet  would  suf- 
fice to  put  the  product  on  tbe  rails. 
Some  work  had  been  done,  at  tlie  tkne 
of  my  visit,  with  the  object  of  estab- 
lishing a  oement  works  on  the  property, 
which  has  been  acquired  by  the  On- 
tario Portland  Cement  Oompany,  of 
Brantford,  with  Mr.  E.  L.  Gould,  Brant- 
ford,  as  president,  and  Mr.  W.  G.  El- 
liott, manager."     (41) 

Bruce 

In  the  following  quotations  a  sum- 
mary description  is  given  of  the  import- 
ant limestone  outcrops  in  the  county  of 
Bruce. 


(40)  B.  M.,  Vol.  12,  pp.  147-8. 

(41)  Ibid.  p.  149. 
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"The  same  two  formationB  [Medina 
and  Clinton]  occupy  the  lake  front  of 
the  townships  of  Albemarle  and  Eastnor, 
with  the  exception  of  the  peninsula  ter- 
minating in  Cape  Crocker.  This  con- 
sists of  Hudson  River  strata ;  and  is 
overlooked  from  the  westward  by  a  bold 
escarpment,  in  the  lower  part  of  which 
the  two  formations  occur.  The  summit 
of  the  Medina  series  disappears  beneath 
the  waters  at  Cape  Dundas,  while  the 
GUnton  continues  along  the  water  line, 
as  far  north  as  Cape  Chin,  rising  at 
Cape  Gun,  and  Point  Hungcliff  to  about 
the  height  of  a  hundred  feet. 

"At  Cabot's  Head,  the  very  summit 
of  the  Medina  formation  is  seen  at  the 
water's  edge,  and  there  rest  upon  it 
about  twenty-six  feet  of  dolomite 
similar  in  its  coloring  and  its  weather- 
ing to  that  of  Owen  6ound,  which  it 
also  resembles  in  holding  siiicified  fos- 
siL  .  .  .  On  the  dolomite,  repose  103 
feet  of  red  marly  sandstone,  partially 
striped  and  spotted  with  green,  and  in- 
terstratified  with  beds  of  red  and  green 
argillaceous  shale;  none  of  which  ex- 
ceed six  or  eight  inches  in  thickness. 
The  green  argillaceous  beds  appear  to 
be  quite  free  from  calcareous  matter, 
and  the  atone  is  carved  by  the  Indiana 
into  tobacco  pipes.  These  red  and  green 
strata  are  succeeded  by  about  fiity-iive 
feet  of  green  calcareo-argiilaceous  shales 
and  thin-bedded  limestones  and  terminat- 
ed by  the  massive  limestones  of  the  Ni- 
again  series."     (42) 

**Farther  on,  escarpments  of  twenty- 
or  thirty  feet  of  the  limestone  [Comi- 
ferous],  run  through  the  west  half  of 
Carrick,  and  are  eaid  to  extend  south- 
ward into  Howick;  while,  to  the  north, 
the  outcrop  of  the  formation  crosses  the 
south-west  comer  of  Brant  [township], 
and  is  seen  upon  the  Teeswater,  near  the 
east  line  of  Greenock.  The  general  trend 
of  the  strata  would  bring  them  upon| 
Lake  Huron,  near  the  mouth  of  the 
Saugeen  River.  No  exposures  have, 
however,  been  observed  at  this  point, 
nor  for  seven  miles  to  the  south-west, 
along  the  coast.  Beyond  this,  however, 
nearly  horizontal  bi^-oolored  beds  ap- 
pear, at  about  two  feet  above  the  edge 
of  the  lake;  holding  numerous  organic 
remains,  which  are  frequently  replaced 
by  chert.  These  beds  come  out  at  in- 
tervals along  the  shore,  the  surface  of 
the  same  stratum  being  sometimes  ex- 
posed for  a  considerable  distance;  they 
occupy  altogether  a  distance  of  four  rr 
five  miles Beyond  this  another  in- 
terval of  concealment  occurs,  to  within 
three  miles  of  Point  Douglas.  Here,  a  yel- 
lowish calcareous  sandstone  skirts  the 
coast      line  ;      and      proceeding    along 

(42)  a.S.C,  1863,  pp.  310-20. 


the  beach  towards  the  point,  the 
sandstone  is  found  to  be  as- 
sociated with  calcareous  beds,  hold- 
ing numerous  nodules  of  chert,  with 
black  bituminous  shales,  and  blue  and 
drab  dolomites;  one  bed  among  which 
is  fit  for  hydraulic  cement.  The  whole 
of  these  strata  apipear  to  be  devoid  of 
fossils;  but  they  contain  crystallized 
celestine,  quartz  and  calcite,  in  geodes 
and  fissures.  A  black  band,  of  a  coarse- 
ly crystalline  granular  texture,  over- 
lies the  sandstone,  and  appears  to  be 
composed  of  an  aggregate  of  imperfect 
crystaJs  of  calcite;  while  the  color  re- 
sults from  the  presence  of  bituminous 
matter,  which  exists,  in  a  greater  or  less 
proportion,  in  all  of  the  beds.  Ascend- 
ing in  the  section,  which  at  Point  Doug- 
las displays  a  thickness  of  twelve  feet, 
thin  calcareous  beds  of  a  dark  color 
occur,  separated  by  very  thin  layers  of 
black  bituminous  shale.  Above  them 
the  upper  part  of  the  cliff  is  occupied  by 
thin  blue  layers  with  pale  yellowish 
beds,  sometimes  more  than  l  !oot  in 
thickness,  marked  by  small  lenticular 
crystals  of  brownish  calcite,  and  by  ep- 
somites.  Portions  of  these  non-fossili- 
ferous  strata  continue  to  occupy  the 
coast  to  the  southward,  with  gentle  un- 
dulations, to  a  point  about  half  a  mile 
beyond  Little  Pine  Brook.  Here,  fossilif- 
erous  cherty  beds,  similar  to  those  on 
the  other  side  of  Point  Douglas,  are 
seen,  overlying  the  highest  of  the  stra- 
ta already  mentioned,  in  detached  iso- 
lated portions,  for  upwards  of  a  mile; 
beyond  which,  no  rock  is  exposed  for 
upwards  of  twenty>five  miles. 

"  Near  the  village  of  Kincardine,  in  the 
sixth  and  seventh  lots  of  the  township 
of  that  name,  is  a  quarry,  on  the  land 
of  Mr.  C.  R.  Barker,  where  from  fifteen 
to  twenty  feet  of  the  formation  are  ex- 
posed, consisting  for  the  most  part  of 
thick  bedded  light  and  dark  grey  gran- 
ular limestone,  which  are  quarried  both 
for  building  stone  and  for  burning, 
and  yield  a  very  white  lime.  The  lighter 
colored  beds  contain  a  few  corals.  No 
chert  was  observed  here,  but  the  rocke 
are  bituminous;  and  towards  the  top  are 
thinner  beds,  interstratified  with  layers 
of  a  dark  brown  inflammable  shaly  lime- 
stone, some  specimens  of  which  contain 
a  large  proportion  of  asphaltum."  (43) 

"The  Onondaga  or  gypsiferous  forma- 
tion, which  overlies  the  preceding  rocks, 
consists  chiefly  of  a  dolomite,  which  is 
generally  too  thin  bedded  for  building 
purposes.  On  the  fourth  lot  of  the  sec- 
ond range  of  Brant,  however,  at  the 
Oxbow  on  the  Saugeen  River,  it  presents 
several  thick  beds  of  a  very  fine-grained 
yellowish  grey  dolomite,  which  aj^ears 


(43)   G.S.C.,   1868,   pp.   871^. 
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to  be  well  fitted  for  architectural  pur- 
poses. It  is  free  from  stains,  may  be 
split  with  regularity,  and  works  with 
facility;  when  fresh  from  the  quarry 
it  may  be  cut  with  a  saw,  but  soon  hard- 
ens on  exposure.  Two  bands  of  this 
stone,  each  about  •ten  feet  in  thickness, 
occur  in  this  formation.  The  higher  one, 
which  is  at  its  summit,  is  here  exposed 
at  the  surface;  and  offers  facilities  for 
quarrying.  It  is  made  up  of  massive 
beds,  some  of  them  two  feet  in  thick- 
ness ;  and  a  bed  of  three  feet  oe 
Airs  in  the  lower  band.  Beneath  the 
upper  band  is  a  bed  of  light  grey  oolitic 
rock  seventeen  inches  in  thickness 
which  has  been  used  with  advantage  in 
'the  neighborhood  for  supporting  the 
axles  of  mill-wheels."  (44) 

"Beds  of  a  fine-grained  yellowish-grey 
stone,  well  fitted  for  lithographic  pur- 
poses have  lately  been  found  among 
the  dolomites  of  the  Onondaga  forma- 
tion in  the  township  of  Brant.  They 
occur  in  the  bed  of  a  small  stream,  about 
half  a  mile  south  of  Walkerton,  where 
several  strata  of  the  stone  from  two 
to  eleven  inches  in  thickness  occur  in 
a  section  of  fifteen  feet.  The  beds  at 
this  place  are  traversed  by  natural 
joints,  which  cause  the  rock  to  divide 
into  somewhat  narrow  portions;  but  the 
stone  is  found  to  be  well  adapted  for 
lithography,  and  larger  slabs  may  prob- 
ably be  found  elsewhere  in  the  same 
formation.  Eouallv  eood  specimens  of  it 
were  obtained  irom  the  Oxbow  on  the 
Saugeen  River,  on  the  third  lot  of  the 
seventh  range  of  Brant.  The  stone  from 
this  formation,  being  magnesian,  is  at- 
tacked by  acide  more  gently  and  with 
leas  effervescence  than  ordinary  lime- 
stone. This  peculiarity  in  the  action  of 
the  acids,  which  are  employed  in  the 
lithographic  process,  is  said  to  be  an 
advantage."     (45) 

"Exposures  of  thin  bedded  dolomites 
[of  the  Onondaga  formation]  are 
met  with,  at  several  points,  nearly 
to  the  mouth  of  the  Saugeen.  About  a 
mile  below  the  village  of  Paisley,  in  the 
township  of  Eldenslie,  strata  of  this  kind 
are  seen,  containing  small  lenticular 
crystals  of  calcite.  The  lithological 
characters  of  many  beds  at  the  summit 
of  this  formation  are,  however,  so  much 
like  those  of  the  overlying  water-lime 
group,  that  it  is  not  easy  to  draw  a 
line  of  division   between   them."    (46) 

"Tlie  base  of  the  limestone  [of  the 
Niagara  escarpment]  comes  upon  Col- 
poy*8  Bay,  and  crosses  it  probably 
about  two  miles  and  a  quarter  from  its 
bight.      Thence    it    keeps    rather    close 

(44)  G.S.C..    1863.    p.    821. 

(45)  Ibid.   p.    835. 

(46)  Ibid.    p.    351. 


upon  the  north  dde  of  the  bay;  while 
the  escapment  gradually  rises,  according 
to  Bayfield's  chart,  to  a  height  of  3^ 
feet  above  the  level  of  Lake  Huron  in 
the  bluff  which  faces  Hay  Island,  to  300 
feet  in  the  next  bluff  north;  and  to 
200  feet  in  Cape  Paulet.  The  Clin- 
ton formation  occupies  perhaps  a  hun- 
dred feet  at  the  base  of  the  most 
southern  bluff,  and  is  seen  in  the  sec- 
ond; but  the  summit  of  the  formation 
comes  to  the  level  of  the  water  at  the 
extremity  of  Cape  Paulet.  The  cliffs 
along  the  coast,  from  this  to  Cape  Chin, 
are  altogether  occupied  by  the  Niagara 
escarpment,  and  vary  in  height  from  130 
to  IdO  feet,  being  often  nearly  vertical. 
The  limestone  of  which  they  are  com- 
posed approaches  to  white  in  color;  the 
beds  are  massive,  and  a  majority  of  them 
appear  to  be  magnesian.  These  cliffs 
would  supply  an  unlimited  amount  of  i^ 
superior  material  for  the  purposes  of 
construction.  The  limestone  abounds 
in  corals. 


•     •     • 


"The  summit  of  the  cliff  at  Cabot'tf 
Head  is,  by  measurement,  324  feet  above 
the  lake,  184  feet  of  this,  a<t  the  base, 
are  occupied  by  the  Clinton  formation; 
leaving  only  140  feet  of  the  Niagara 
formation  in  the  escarpment.  In  the 
transverse  section  presented  by  the  coast 
between  Cabot's  Head  and  Cape  Hurd, 
higher  portions  of  the  series  are,  how- 
ever, met  with.  The  coast  intersects  the 
strata  obliquely;  but  from  the  position 
where  the  base  of  the  limestone  comes 
to  the  lake,  the  distance  to  the  strata 
of  Cape  Hurd  would  be,  at  right  ai>fj,<^ 
to  the  strike,  about  12  or  13  miles.  The 
slope  of  the  strata,  as  ascertained  by 
a  measurement  of  two  miles  and  a  half, 
being  about  37  feet  in  a  mile,  the  whole 
thickness  of  the  limestone,  provided  the 
dip  is  constant,  would  thus  be  about  450 
feeit.  It  is  probable,  however,  that  the 
slope  diminishes  towards  the  main  body 
of  the  lake;  this  may  considerably  re- 
duce the  thickness,  and  some  part  of 
the  strata  may  belong  to  the  succeed- 
ing formation.  The  rock  is  a  pale  buff 
or  yellowish  white,  and  weathers  to  a 
drab.  It  is  divided  into  massive  beds, 
many  of  them  being  9  and  10  feet  thick; 
they  are  cut  into  rhomboidal  forms  by 
two  sets  of  parallel  joints,  one  running 
N.  85  deg.  E,  and  the  other  S.  29  deg. 
E.  Some  of  the  thickest  beds  appear 
to  be  a  mass  of  corals,  and  most  of 
them  present  a  very  rough  and  irregular 
exterior.  Great  blocks  of  the  rock,  some 
of  them  fifty  tons  in  weight,  have  fall- 
en from  the  cliffs,  and  are  scattered 
along  the  shore.     .     .     . 

"It    seems    probable    that  the  coast 
from  Chief's  Point  to  Cape  Hurd,  a  dis- 
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tance  of  50  miles,  runs  very  nearly  on 
the  strike;  but  it  has  still  to  be  ascer- 
tained whether  the  coast  may  not  in- 
clude some  part  of  the  succeeding  for- 
mation. The  rock,  all  the  way,  in 
a  whitish  sub-crystalline  magnesian 
limestone,  presenting  at  Tobermory  Har- 
bor, Lyell  Island,  the  mouth  of  thq 
Riviere  aux  Sables,  near  Chief's  foint, 

and  other  places,  a  number  of  charac- 
teristic fossils.  'The  Rankin  River,  fall- 
ing into  the  Riviere  aux  Sables  (north), 
discharges  the  waters  of  a  chain  of 
lakes,  whioh,  with  the  river  first  named, 
occupy  a  valley  running  parallel  with 
Lake  Huron,  for  ten  miles;  at  a  distance 
of  two  miles  from  it.  A  low  escarp- 
ment occupies  the  west  side  of  the  val- 
ley; but  we  have  not  yet  been  able 
to  ascertain  whether  this  may  give 
clearer  evidence  of  the  true  summit  of 
the  Niagara  rocks  than  is  afforded  by 
the  coast."  (47) 

Marl 

"  Deposits  of  this  material  are 
abundant  in  the  counties  of  Bruce 
and  Grey.  One  of  these,  on  the 
twenty-fifth  lot  of  the  fifteenth  range 
of  Carrick,  covers  about  six  acres,  and 
was  found  to  have  a  dc^h  of  twenty- 
seven  inches.  It  is  very  pure  and 
white,  and  is  covered  with  a  thin  layer 
of  black  mould,  forming  the  soil  of  a 
meadow.  Other  deposits,  estimated  at 
forty  acres  in  all,occur  in  the  immediate 
neighborhood.  On  the  sixth  lot  of  the 
first  range  of  Brant,  north  of  the  Dur- 
ham road,  marl  oocurs  in  a  peaty 
meadow,  beneath  a  foot  of  soil.  It  is 
two  feet  in  thickness  and  extends  over 
seven  cusres.  Another  locality  in  the 
same  township  is  on  the  seventieth  lot 
of  the  first  range,  south  of  the  snnic 
road;  where  it  is  seen  in  the  banks  of  a 
little  stream,  near  its  junction  witn  the 
Saugeen,  and  has  in  some  places  a  thick- 
ness of  three  feet."  (48) 

Carleton 

The  geology  of  this  and  adjoining 
counties  has  been  described  during  the 
last  decade  by  Dr.  R.  W.  Ells,  Dr.  H. 
M.  Ami,  the  late  Mr.  N.  J.  Giroux,  and 
other  officers  of  the  Geological  Survey. 
The  reader  is  referred  to  the  reports 
and  maps  published  by  these  gentlemen 
for  details  concerning  the  distribution 
of  the  limestone-bearing  formations — the 
Galciferous,  Ohazy,  Black  River  and 
Trenton.     (49). 


(47)  G.S.C.,  1863,   pp.  331-3. 

(48)  Ibid.   p.  764. 

(49)  G.S.C..  1899,  Q..  etc. 


The  limestones,  especially  the  Tren- 
ton, of  the  county  have  been  quarried 
extensively  for  lime-burning  and  for 
building  stone.  The  largest  quarries 
now  operated  are  Robillard's,  on  the 
Montreal  road,  about  three  miles  from 
Cumming's  Bridge.  Many  old  quarries 
have  been  abandoned  for  some  years. 
Large  quarries  are  situated  near  Hog's 
Back  on  the  east  side  of  the  Rideau 
river.  These  are  in  the  Trenton.  That 
the  limestone  of  this  formation  is  here 
vory  pure  is  shown  by  the  fact  that  the 
Portland  cement  plant  now  being  con- 
structed at  Hull  is  to  use  t^iis  rock  as 
the  source  of  calcium  carbonate. 

Among  the  largest  quarries  in  the 
Ohazy  is  that  known  ae  Wright's  ce- 
ment quarry  on  the  south  side  of  the 
Ottawa  above  Mechaniosville.  The  stone 
from  this  quarry  is  referred  to  under 
the  heading  devoted  to  cement. 

''In  the  eastern  areas  the  Palaeozoic 
formations  are  well  developed,  the  prin- 
cipal being  the  Postdam  sandstone  and 
the  (Jalciterous  limestone,  which  are  parti- 
cularly well  exposed  in  the  south-eastern 
part  of  Lanark  county  and  the  south- 
ern portion  of  the  county  of  Oarleton. 
The  beds  of  these  formations  are  in  a 
nearly  horizontal  position,  though  in 
places  they  are  inclined  at  angles  of 
ten  to  fifteen  degrees.  They  constitute 
the  lowest  memibers  of  the  Ottawa 
Palseozoic  basin  and  rest  directly  upon 
gneiss  and  limestone  of  the  Archaean. 
In  the  townships  of  Huntley  and  Ne- 
pean,  as  also  in  Ramaay,  the  Oalcifer- 
ous  passes  iregularly  up  into  the 
Chazy  and  on  into  the  Black  River  and 
Irenton.  There  is  usually  a  gradual 
passage  upward  from  the  Potsdam 
sandstone  into  the  Calciferous  lime- 
stone, and  in  places  these  transition 
beds  are  from  thirty  to  fiftv  feet  thick. 
This  portion  frequently  contains  atl 
abundance  of  fossils,  as  in  the  township 
of  Goulbourn,  though  they  are  not  of 
ten  easily  obtained  in  a  good  state  of 
preservation."    (50) 

"Between  Britannia  and  the  Chats 
Falls,  which  forms  the  first  break  in 
the  navigation,  the  rocks  along  the  south 
shore  are  divisible  into  Calciferous  and 
Chazy.  The  former  of  these  consti- 
tutes a  belt  nearly  six  miles  in  breadth, 
between  Brittania  and  Berry's  Wharf, 
the  rock  being  chiefly  a  buff-weathering 
dolomitic  limestone.  The  limestones 
cross  the  river  and  show  along  the 
beach  on  the  north  shore  for  several 
miles  above  the  town  of  Aylmer,  where 
they  are  overlaid  by  green-gray  Ohazy 
sandstones  and  shales.     On  the     south 

(50)     G.S.C.,   1897.   p.  58  A. 
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side,  these  latter  extend  from  below 
Berry's  Wharf  to  Fitzroy  Harbor  at  the 
foot  of  the  Ghats  Falk,  capped  on  the 
tops  of  the  hills  inland  by  Chazy  lime- 
stone, which  ako  appears  along  the 
shore  in  the  township  of  Torbolton, 
about  Buckhams  Bay,  where  the  rock 
has  been  extensively  quarried  for  build- 
ing stone.  Further  inland,  the  Calcif- 
erous  rests  upon  and  passes  into  the 
Potsdam  sandistone.  Thia  flanks,  on  the 
north  and  east,  a  long  tongue  of  Laur- 
entian  gneiss  and  limestone,  wikich  ex- 
tends south  and  east  from  Fitzroy 
Harbour  to  within  ten  miles  of  the  city 
of  Ottawa.  These  crystalline  rocks 
haire  associated  with  them  large  areas 
of  intrusive  eyenite  and  diorite  which 
have  broken  through  the  crystalline 
limestone  and  associated  gneiss.  .  .  . 
'The  rooks  between  Fitzroy  Harbour 
and  Arnprior,  on  the  southern  side  of 
the  river,  are  mostly  crystalline  lime- 
stones of  Laurentian  age,  cut  by  num- 
erous dykes  and  masses  of  reddish  syen- 
ite and  diorite."  (61) 

"This,  and  the  two  following  stones, 
represent  the  material  of  three  of  the 
more  important  beds  (here  referred 
to  in  descending  order)  at  Messrs. 
H.  Robillard  &  Son's  quarry  on 
the  twenty-second  lot  of  the  first  con- 
cession of  Ottawa  Front,  township  of 
Gloucester.  .  .  Geological  position — 
Trenton   formation,  Cambro-Silurian. 

(1)  "Stone  from  the  first  bed.  Thickness 
of  the  same,  eighteen  to  twenty-four 
inches.  Structure,  moderately  fine-crys- 
talline; color,  dark  gray.  Its  composi- 
tion was  found  by  Mr.  Wait  to  be  as 
follows  :   (after  drying  at  100  degrees  C. 

—Hygroscopic     water,     —     0.03    per 

cent.) 

Carbonate   of   lime 97.87 

Carbonate  of  magnesia 1.13 

Phosphate  of  lime   (tribasic)  0.39* 

Alumina 0.04 

Silica,   soluble 0.06 

Bisulphide  of  iron 0.13t 

Insoluble  mineral  matter  ..  0.59 
Organic  matter 0.08       1.23 


100.28 


•  Corrosponding   to  0.079  phosphorus. 
t  Correspondingr  to  0.07  sulphur. 

"This  stone  is  extensively  quarried  for 
structural  purposes. 

(2)  "Stone  from  the  third  bed  of 
Messrs.  H.  Robillard  &  Son's  quarry. 
This  bed  has  a  thickness  of  from  fifteen 
to  twenty  inches.  Structure,  fine  crys- 
talline; color,  light  gray.  An  analysis 
by  Mr.  Wait  afforded  the  followinp;  re- 
sults :    (after  drying  at  100  degrees  C. 

(51)  G.S.C.,    1804,    pp.   58-59   A. 


— Hygroscopic     water     =     0.04     per 
cent.) 

Carbonate  of  lime 98^ 

Carbonate  of  magnesia 0.7S 

Phosphate  of  lime  (tribasic)  0.37* 

Alumina. 0 .04 

SiUca,  soluble 0.02 

Bisulphide    of    iron 0.06t 

Insoluble  mineral  matter...  0.80 
Organic  matter 0.04      1.13 

100.16 
*Corre0pondinfir  to  0.074  phosphorus, 
t  Corresponding  to  0.08  sulphur. 

"This  stone  is  largely  used  for  build- 
ing purposes. 

(3)  "Stone  from  the  fifth  bed  of  Messrs. 
H.  Robillard  &  Son's  quarry.  Thickness 
of  bed,  twelve  to  twenty  inches.  Struc- 
ture, somewhat  ooarse-crystalline ;  color, 
faintly  brownish  light  gray.  An  analy- 
sis by  Mr.  Wait,  gave  as  follows  :  (after 
drying  at  100  degrees  C. — Hygroscopic 
water  —  0.06  per  cent.) 

Carbonate  of  lime 98.68 

Carbonate  of  magnesia 0.90 

Phosphate  of  lime  (tribasic)  O.W 

Alumina 0.17 

SiUca,  soluble 0.02 

Bisulphide  of  iron 0.04t 

In^luble  minercd  matter  ...  0.32 
Organic  matter 0.01      0.73 

100.31 

•  Correspondincr  to  0.036  phosphorus, 
t  Corresponding  to  0.02  sulphur. 

"This  stone  is  employed  for  building 
purposes."   (52) 

(4)  ''From  an  outcrop  on  the  south- 
western side  of  Hemlock  Lake,  town- 
ship of  Gloucester.  Geological  position, 
Chazy  formation,  Cambro-Silurian. 

"A  very  fine-grained  and  compact, 
greenish-gray,  yellowish-brown  and  red- 
dish-brown weaiherinff,  massive  lime- 
stone. An  analyisis  by  Mr.  Johnston 
showed  it  to  have  the  following  .compo- 
sition :  (after  drying  at  100  degrees  C. — 
Hygroscopic  water  —  0.98  per  cent.) 
cent.) 

Lime 19.78 

Magnesia 10.55 

Alumina 0 .  75 

Ferric  oxide 0.27 

Ferrous  oxide 1 .71 

Manganous  oxide 0.33 

Carbonic  anhydride 26.03 

Sulphuric  anhydride 0.07 

Phosphoric  anhydride 0.14 

Silica,  soluble 0.60 

Water 0.20 

Insoluble  mineral  matter 38.81 

99.29 


(52)     G.S.C.,  1899.   pp.  32-33  R. 
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"The  insoluble  mineral  matter  consUt- 
ing  of  : 

Silica 24.^0 

Alumina 6.77 

Ferric  Oxide 3.23 

Magnesia 1.47 

Potassa 1.46 

Soda 0.15 

Water   (ignition) 1.63 

38.81 

''The  band  from  which  this  argilla- 
ceous magnesian  limestone  was  taken 
has  been  supposed  to  be  an  extension  of 
the  beds  affording  a  cement-stone,  which 
are  worked  by  Mr.  C.  B.  Wright  on  the 
thirty-fourth  lot  of  the  first  concession, 
Ottawa  Front,  of  Nepean  township,  in 

the  above-mentioned  county  of  Carle- 
ton.  (53) 

Marl 

"From  a  deposit  on  the  east  side 
of  MacKay's  or  Hemlock  Lake,  lota 
one  and  two  of  the  Junction  Gore  of  the 
township  of  Gloucester,  Carleton  county. 
The  deposit  has  a  thickness  of  about  five 
feet,  but  its  extent  is  not  known. 

"The  air-dried  material  is  earthy, 
slightly  coherent;  color,  yellowish- white. 
It  contains  numerous  shells,  also  root- 
fibres. 

"Agreeable  with  the  results  of  an  an- 
alysis, conducted  by  Mr.  F.  G.  Wait,  it 
has  the  following  composition  :  (after 
drying  at  100  degrees  C. — ^Hygroscopic 
water  —0.46  per  cent.) 

Lime 52.24 

Magnesia 0 .  13 

Alumina 0 .  13 

Ferric  oxide 0.09 

Potassa traces. 

Soda do. 

CSarbonic  acid 41 .  10 

Sulphuric  acid traces. 

Phosphoric  acid 0.02 

SUiea,  soluble 0.11 

Insoluble  mineral  matter 1.08 

Organic     matter,  viz.,  vegetable 
fibre  in  a  state  of  decay,  and 

Eroducte  of  its  decay,  such  as 
umus,    humio    <U!id,  etc.,  and 
possibly  a  little  combined  water      4.90 

09.86 

"Assuming  the  whole  of  the  lime  to  be 

S resent  in  the  form  of  carbonate,  tri- 
ing  quantities  of  which  are,  however, 
present  in  other  forms  of  combination, 
the  amount  found  would  correspond  to 
93.29  per  cent,  carbonate  of  lime. 

(53)     G.S.C.,  1898,  Vol.  XL,  p.  19  R. 


"The   insoluble   mineral   matter     was 
found  to  consist  of  :   (54) 

SiUca 0.72 

Alumina   and   ferric   oxide 0.24 

Lime 0.04 

Magnesia 0.02 

AlkaUes 0.06 


1.08  " 


Dufferin 


In  this  county  the  Clinton  strata 
"are  limited  by  a  bold  escarpment,  com- 
posed of  the  rocks  of  the  Niagara  for- 
mation, which  succeeds"  or  overlies  them. 
"The  inclination  of  the  measures  being 
very  small,  probably  not  exceeding  thir- 
ty feet  in  a  mile,  the  outcrop  of  the 
series,  particularly  at  the  summit,  pre- 
sents a  very  indented  outline,  running 
into  deep  bays  in  the  valleys  of  the 
principal  streams  where  bold  ravines  are 

worn  in  the  rock  above,  (e.g.,  on  the 
Nottawasaga  in  Mono).  Several  minor 
undulations  occur  north  of  this,  in 
Mono  and  Mulmur." 

"Though  the  Clinton  strata  are  thus 
easily  traced  by  the  conspicuous  escarp- 
ment which  rises  precipitously  above 
them,  they  themselves  are  but  eeldom 
seen,  being  for  the  most  part  concealed 
by  a  talus  of  debris."  (55) 

"The  river  Credit,  in  Caledon,  is  flank- 
ed on  both  sides  by  the  cliffs  of  the  Nia^ 
ffara  limestone,  in  some  places  a  hun- 
dred feet  high;  these,  in  ascending  the 
valley,  meet  on  the  ninth  lot  of  the 
fourth  range  of  the  township,  near  Belle- 
f ontaine,  and  form  a  crescentishaped  pre- 
cipice, over  which  the  river  falls  in  a 
cascade.  In  the  valley  of  the  Nottawa, 
similar  cliffs  prevail;  and  at  OrangevUle 
some  of  the  rock,  of  a  yellowish-white, 
would  take  a  sufficient  polish  to  consti- 
tute a  very  useful  marble.  The  cliffs 
continue  through  Mulmur  and  Notta- 
wasafl^a."   (56) 

Quar»-os  are  worked  in  the  limestone 
near  Or*  •▼eville,  and  in  other  parts  of 
the  oounty. 

Dundas 

The  following  notes  describe  the  gen- 
eral distribution  of  the  limestone  for- 
mationf)  in  this  oounty.  Additional  in- 
formation will  be  found  in  recent  Sum- 
mary Reports  of  the  Geological  Survey. 

"...  "Black  limestone  occurs  in 
the  northwest  corner  of  Willieims- 
burg,  about  a  mile  from  the 
right  bank  of  the  South  Petite 
Nation    River.    Being    the    most  west- 

(54)  G.S.C..   1894,   pp.   2M4  R. 
(Sar  Ibid,   1863.   pp.  S15-6. 
(56)     Ibid,  pp.  827-8. 
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erly  exposure  of  black  limestone 
met  with,  connected  witii  the  southern 
division  of  the  Ottawa  and  Bt.  Law- 
rence trough,  it  is  probable  that  it 
may  belong  to  the  Birdse^e  and  Black 
Kiver  formation.  There  is  nothing  to 
contradict  this  view  in  the  aspect  of 
the  rock,  but  no  fossils  have  been  ob* 
tained  to  confirm  it-  Farther  down 
the  river,  at  the  eleventh  lot  of  the 
second  range  of  Winchester,  similar  beds 
hold  Leperditia;  but  here  also  the  for- 
mation 18  uncertain.  Still  farther  down, 
at  Armstrong's  Mills,  on  the  twelfth  lot 
of  the  fourth  range,  and  in  several 
places  in  the  neighborhood,  quarries  are 
opened  in  black  limestone  beds,  but 
tnere  they  are  characterized  by  Trenton 
fossils.  From  this  vicinity  similar  lime- 
stones  occur  at  intervaJa  ail  the  way  to 
Crysler's  mills,  in  l^^nch,  and  nearly  the 
whole  of  the  township  appears  to  be 
underlaid  by  such  strata  in  a  generally 
horizontal   attitude."    (57) 

"The  town  of  Iroquois  is  apparently 
nearly  on  the  eastern  limit  of  the  Cal- 
ciferous,  on  this  shore  of  the  river,  since 
at  Sheik  Island  the  next  recognized  out- 
crop is  of  the  dolomitic  limestones  at  the 
base  of  the  Ghazy  formation."  (58) 

"Few  mineral  substances  are  found  in 
the  area  to  the  south  of  the  Ottawa 
in  economic  quantity.  Quarries  are, 
however,  numerous  and  are  situated 
generally  in  the  limestones  of  the  Black 
River  formation,  which  has  been  found 
to  yield  the  best  quality  of  stone  for 
building  purposes.  Others  have,  how- 
ever, been  worked  in  the  limestonea  >f 
the  Calciferous,  Chazy  and  Trenton,  \s 
also  in  the  heavier  sandy  beds  at  tne 
base  of  the  Chazy,  which  are  especially 
well  suited  for  foundation  work.  There 
is  a  larpre  quarry  of  this  rock  about 
two  mii^e^  east  of  the  villa^  of  South 
Mountain,  on  lot  2.  range  I.,  Mountain 
township.  The  most  important  quarries 
in  the  Chazy  limestones  are  near 
the  village  of  Winchester,  on 
the  road  thence  to  North  Wil- 
liamsburg. The  rock  here  is  used 
both  for  lime-burning  and  for  building 
stone.  On  lot  7,  range  I.,  Winchester, 
there  is  an  excellent  quarry  of  tlaprgy 
limestone  in  layers  of  about  six  inches 
thick,  from  which  flags  of  any  required 
size  can  be  obtained.  This  is  owned  by 
Mr.  William  Bolton.  A  similar  flagiry 
limestone  is  soen  in  a  quarry  on  lot 
39,  range  VITI.,  Williamsburg.  Those 
are  near  the  base  of  the  Chazy  lime- 
stones, while  most  of  the  Winchester 
quarries  are  in  the  prayish  somewhat 
nodular  limestono*?  belonirincr  to  the 
upper  portion  of  that  formation."   (59) 


"Albout  two  miles,  in  a  nontlieasterly 
direction  from  Van  Camp's  Mill,  Ual- 
ciferous  limestone  occurs  in  thin  beds 
and  much  di8tuit>ed,  with  characteristic 
vugs  of  pink  and  white  calcite.  This 
place  has  been  opened  as  a  quarry. 

"The  formation  is  also  well  exposed 
in  the  neigUborhood  of  ISoutlL  Mountain, 
and  all  along  westward  of  this  place.  . .  . 

''On  the  road  from  Mountain  to 
Smirleville,  similar  outcrc^  (Calcifer- 
ous) also  appear,  and  at  aibout  one  mils 
and  a  half  north  of  Motintain  station, 
this  limestone  is  full  of  rounded  and 
angular  pieces  of  quartz,  varying  in 
size  from  a  pea  to  a  melon,  and 
angular  pieces  from  a  fourth  of  an 
inch  io  a  foot  across.  This  conglom- 
eratic rode  has  a  very  homogeneous 
matrix,  which  exhibite  plainly  all  the 
dharacters  of  the  Calciferous.  The  dip 
of  these  beds  on  the  south  of  the  ex- 
posure, is  S.  20  degrees  K  18  degrees, 
and  on  the  north  side  is  about  100 
yards  wide,  the  dip  is  N.  10  degrees 
W.  <  12  decrees. 

"^e  Calciferous  also  appears  near 
Ormond  Comer  in  the  township  of 
Winchester,  Dundas  county,  in  beds  of 
Umestone,  as  well  as  on  the  east  point 
of  Racket  River,  on  the  south  side 
ol  the  St.  Lawrence,  where  ledges  of 
dark-gray,  sandy  limestone  outcrop. 
IVie  south  shore  of  the  river  nortliward 
for  some  distance  from  this  place,  is  low 
and  ^thout  rock  exposure,  but  Onlei- 
ferous  blocks  are  numerous."  (60) 

**Limestones  of  this  age  (Chazy)  are 
also  seen  about  two  and  a  haif  miles 
west  of  Grantley,  and  at  a^ut  three 
miles  south  of  Chesterville.  They  also 
appear,  associated  with  shales,  about 
two  miles  northeast  of  West  Winches- 
ter, as  well  as  on  lot  22,  range  XIL, 
Winchester  township."  (61) 

Durham 

"In  Darlington  and  Clarke,  according 
to  Dr.  Bigsby,  the  Silurian  boulders 
(limestone)  generally  occur  in  groups, 
and  not  scattered  like  those  of  I^eiuren- 
tian  origin."  (62) 

"At  the  latter  place  [Ck)bourg],  and 
between  it  and  Port  Hope,  there 
are  some  small  exposures  of 
blackish-gray,  thin-bedded  nodular  lime- 
stone and  shale,  which,  among  other 
Trenton  fossils  hold  Lingula  Canadensis 
and  AsaphTis  megistos. 

"The  farthest  up  exposures  of  Trenton 
limestone,  near     the  lake     shore,  occur 


(57)  G.S.r.,  1.SC3.  p.  173. 

(58)  G.S.C.,  Sum*  Rep.,  1899,  p.  134. 

(59)  Ibid.  D.  136. 


(60)  G.S.C.,  1896,  p.  62  A. 

(61)  Ibid,  p.  62  A. 
(G2)  Ibid.  1863,  p.  895. 
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about  a  mile  south  of  the  yillage  of 
Oaliawa  in  Whitby,  where  the  (Up  is 
N.  <^  25  degrees  ;  and  at  Bowinanville, 
where  a  quarry  has  been  opened  for  the 
purposes  of  the  Grand  Trunk  Railway, 
at  the  summit  of  the  formation.  The 
strata  here  dip  to  the  northwestward 
at  a  small  angle,  and,  as  they  must 
finally  crop  out  with  a  southward  dip, 
it  is  plain  that  the  beds  of  the  quarry 
are  on  a  southward  side  of  a  synclinal 
form,  and  that,  after  running  to  the 
northeast  on  the  strike  for  some  un- 
certain distance  ujider  the  drift,  they 
must  ultimately  turn  northward  to 
conform  to  the  deeper  strata  seen  far- 
ther  northward."    (63) 

'The  most  eastern  exposures  of  the 
Utica  [shale]  formation,  on  the  north 
shore,  are  just  aibove  those  of  the  lYen- 
ton  already  mentioned  as  occurring  to 
the  south  of  Oshawa,  and  near  to 
Bowmanville."  (64) 

Elg^in 

This  county  is  drift-covered  and  few 
descriptions  have  been  putxlished  of  its 
geology.  It  is  believed  to  be  underlaid 
chiefly  by  the  Hamilton  formation,  al- 
though the  Ck)mifeTou8  appears  to  lie 
dinictly  under  the  clay  in  some  locali- 
ties. In  a  well  drilled  at  Vienna  35  or 
40  years  ago  it  is  said  that  Comiferous 
limestone  was  met  with  beneath  240 
feet  of  day.  The  point  at  which  the 
drilling  was  done  lies  albout  40  feet 
above  Lake  Erie.     (65) 

The  following  log  gives  information 
on  the  underground  geology  of  another 
part  of  the  county: 

"At  ahout  the   same     time  that  the 
boring  at  Vienna   was  made,   one  was 
also  made  at  Port  Stanley,  to  a  depth 
of  208  feet.     The  record  is  as  follows  : 
[probably  all  Hamilton]  (66) 

Feet. 

Surface : 172 

Black  and  brown  shale 30 

Light   coloured    shale 16 

Limestone 80  " 


Rev.  Thomas  Nattress,  B.A.,  has 
kindly  furnished  the  writer  with  the 
following  interesting  account  of  the 
limestones  of  Essex  county,  together 
with  photographs  of  the  quarries  which 
are   reproduced  in   this  report. 

Anderdon  Quarries 
"The  exposures  are  in  Anderdon  town- 
ship  in   the   southwestern   part   of   the 

(63)  Ibid,  pp.  189-90. 

(64)  Ibid,  D.  210. 

(65)  G.  S.  C.  1866,  p.  250. 

(66)  Ibid.  1890.  p.  49  Q. 


county,  and  on  Pelee  island,  in  lake 
Erie. 

"In  Anderdon,  within  a  few  hundred 
yards  from  south  to  north,  there  is  an 
outcrop  of  three  several  qualities  of 
limestone  (67).  The  overlying  deposdt  is  a 
magnesian  rock,  gray  in  color,  of  which 
some  32  feet  in  depth  has  been  exposed 
in  quarrying.  There  are  some  indications 
that  the    thin   bedding  that  forms  the 

surface  deposit  on  Pelee  island  begins 
not  far  south  of  this  point  of  measure- 
ment, going  to  show  that  the  approxi- 
mate maximum  depth  has  been  reached. 
There  are  five  beds  of  this  dolomite, 
measuring,  from  above  downward,  two, 
eight,  four,  eight  and  ten  feet  in  thick- 
ness respectively.  The  lower  eight-foot 
bed  is  unsurpassed  as  dimension  stone. 
The  four  and  ten-foot  beds  are  also 
of  very  fine  quality,  the  latter,  however. 
Showing  some  chert.  An  analysis  of  the 
former,  the  four-foot  stratum,  shows 
CaCOa  60.903,  MgCO,  36.463,  CaS04^ 
0.071,  (FeAl)oO,  0.230,  SiO,,  2.350. 

"The  surface  beds,  so  far  as  exposed, 
are  somewhat  weathered,  and  are  used 
for  foundation  stone,  and  road  mater- 
ial. The  quality  will  doubtless  improve 
as  quarrying  advances  in  the  direction 
of  ithe  dip.  The  top  layer  is  crinoidal 
by  contrast,  and  may  be  found  to  ^eld 
a  fair  quality  of  lime. 

"The  block  stone  for  the  locks  on  the 
first  canal  on  the  American  side,  at 
Sault  fite.  Marie,  was  taken  from  these 
dolomite  beds.  So  also  the  stone  for 
the  locks  in  our  own  canals  at  the  same 
place. 

"  Immediately  under  the  gray  dolo- 
mite is  as  pure  a  limestone  as  could  be 
desired.  A  large  surface  area  is  exposed 
and  quarrying  has  been  carried  on  to  a 
depth  of  25  to  30  feet.  Analyses  made 
by  the  Solway  process  people  at  Detroit, 
who  own  and  operate  these  quarries, 
show  an  average  of  CaCOs  97.50, 
MgCOs  1.50,  CaS04  0.03,  SiC,  0.80, 
(FeAOA  0.09.  Hitherto  it  has 
been  put  upon  the  market  only 
as  crushed  stone  and  founda- 
tion stone.  A  test  kiln  has  late- 
ly been  put  in»  of  135  barrels  capaci- 
ty, and  excellent  lime   is  burned.     One 

or  two  beds  are  of  remarkably  smooth 
texture,  but  the  rock  is  too  brittle  for 
lithographic  use.  Other  beds  show  bre- 
cciation  to  some  extent.  There  is.  how- 
ever, no  perceptible  deterioration  in  qual- 
ity. 

"  Under  the  high  grade  limestone  is 
another  dolomite,  a  fine-crystalline  mas- 
sive rock,  a  brown  stone  very  desirable 

(67)  See  Bureau  of  Mines  Report,  11th 
Vol.,  **The  Cornlferous  Exposure  In  An- 
derdon/' pp.  123-127,  In  wnicn  tne  se*.*- 
logy,  crystallography  and  palaeontology 
or  the  district  are  reported  upon. 
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for  building  purposes.  A  new  quarr7 
was  opened  up  in  this  about  two  years 
ago  on  the  property  immediately  east 
of  the  other  quarries  named.  There  is 
but  a  light  stripping  of  earth  and  lime-i 
stone  to  contend  with,  yet  the  stone  haal 
not  been  put  on  the  market.  It  is  a 
stone  that  is  easily  worked:  no  bettei: 
could  be  found  for  carying.  An  analysis 
shows  CaCO,  57.28,  MgCO.,  41.15,  a 
tra^e  of  CaS04,  (FeAl).A  0  32,  SiO^ 
1.25.  Some  of  the  lower  etrata  ,as  re- 
vealed by  dflredges  worldsig  in  the  bed 
of  Detroit  river,  are  very  full  of  a 
branching  coral.  The  upper  beds  are 
enftirely  faree  from  foreign  maiter. 

"  The  facilities  for  shipping  from  these 
quarries  are  good.  The  Michigan  Cent- 
ral railway  crosses  the  Solway  Process 
companjr's  property,  running  almost  par- 
allel with  and  close  to  the  line  along 
whioh  the  high-grade  limestone  runs  out. 
A  spur  runfl  down  into  the  gray  dolo-' 
mite  quarry  to  the  east  side  of  the 
property,  where  the  lime  kiln  is  located. 
On  the  one  side  of  it  iB  the  clean  sur-* 
face  of  the  limestone,  on  the  other  thei 
dolomite  and  the  stone-crusher.  A  mile 
distant,  either  by  the  roadway  owned 
by  the  company,  or  by  the  M-CK.,  is 
the  river.  There  is  a  dock  at  the  river 
whioh  belongs  to  the  quarry  property. 

"The  Solway  people  could  use  four' 
hundred  tons  of  their  own  rock  from 
these  quarries  daily  in  the  manufacture 
of  soda  ash  at  their  works  across  the 
river.  A  prohibitive  tariff  has  necessi- 
tated their  buying  another  quarry  of 
rock  of  the  same  quality  in  Michigan. 
As  it  is  they  employ  eighty  men  here. 

"  Two  recorde  of  well  borings  may  be 
cited  in  relation  to  the  Anderdon  quar- 
ries. The  Caldwell  Grove  well  is  about 
two  miles  south.  Here,  under  eight  feet 
of  clay  is:  limestone,  252  feet;  sand- 
stone, flO  feet;  limestone,  180  feet;  shale 
and  gypsum,  16  feet;  limestone  (hard), 
320  feet  and  (soft)  297  feet,  and  another 
265  feet,  gray  shale,  20  feet. 

"The  Parks  well,  some  three  miles 
southwest,  showed  30  feet  of  sand  and 
gravel;  limestone,  228  feet;  sandstone, 
84  feet;  limestone,  182  feet;  gypsum,  12 
feet  ;  limestone,  468  feet.*' 

A  sample  of  brown  dolomite  from  the 
White  quarry,  Amherstburg,  was  found 
by  Mr.  Hurrows  to  be  of  the  following 
composition  : 

Per  cent. 

Insoluble  matter 1.52 

Ferric  oxide  and  alumina      .33 

Lime 3O.34 

Magnesia 20.89 

Carbon  dioxide 46.78 

Sulphur  trioxide 18 

Total   100.04 


Pelce  bland 

"Pelee  Island  contains  eome  13/)00 
acres  of  land,  and  has  exposures  of  rock 
on  the  nortb,  west,  south  and  east  sides. 
At  the  present  time  active  quarrying  is 
carried  on  at  the  north  end  only,  in 
Capt.  John  McCormack's  quarry.  Uers 
there  is  a  stone-dock  with  ample  accom- 
modations and  depth  of  water  in  the 
immediate  vicinity,  a  part  of  the  quarry 
property.  The  first  12  or  14  feet  of 
rock  is  thin-bedded-=— as  is  the  case  on 
all  parts  of  the  island  wherever  glaciers 
have  not  planed  the  rock  to  unusual 
depth.  The  first  few  feet  of  this  is  much 
weathered.  Exception  should  be  made, 
however,  in  the  statement  as  to  both 
thin-bedding  and  excessive  weathering  in 
the  case  of  two  beds  within  the  depths 
of  weathered  rock,  averaging  10  to  14 
inches  each.  Tliese  two  strata  are  re« 
markably  easy  of  access  in  eaoh  quarry 
and  exposure,  except  on  the  east  side, 
where  the  exposed  depth  is  not  suffi- 
cient to  show  them. 

"  Stone  has  been  taken  from  the  north 
end  quarry  during  the  past  year  lor  the 
filling  of  the  cribs  protecting  the  new 
Pelee  passage  lighthouse.  There  is  prob- 
ably no  point  in  Canada  where  stone  for 
such  a  purpose  (and  stone  of  the  same 
thin-bedding,  but  better  in  quality  than 
is  needed  for  such  filling),  is  quite  so 
accessible  as  at  this  quarry.  Were  a 
dock  to  be  built  at  the  south  side  of 
the  island,  east  of  the  point  that  runs 
out  toward  Middle  Island,  the  most 
southerly  part  of  Canada,  Pelee  itself 
would  furnish  an  exception,  for  here 
thousands  of  cords  are  piled  up  along 
the  rock  beach,  and  are  still  being 
brought  up  from  the  lake  bottom. 

"The  quarry  on  the  west  side  of  the 
island  is  the  property  of  Captain  Eugene 
McCormick.  master  of  the  Pere  Mar- 
quette railroad  transfer  steamer  at  Sar- 
nia.  It  is  pre-eminently  a  block  SFtone 
quarry,  for,  though  the  usual  thin-bed- 
ding is  present,  and  at  its  maximum 
depth,  where  the  greatest  amount  of 
quarrying  has  been  done,  immediately 
behind  this  point  almost  the  entire 
depth  of  the  overlying  formation  has 
been  denuded  by  glacial  action. 

"Block  stone  was  taken  out  here  for 
the  Welland  canal  locks.  Subsequently 
a  Toronto  firm  quarried  the  same  stone 
to  be  sawn  into  flags  for  street  pav- 
ing. The  facilities  for  shipping  are 
good.  The  new  west  dock  is  as  fine  an 
island  dock  as  may  be  found  in  the  coun- 
try, and  is  close  at  hand.  A  short  tram- 
way was  used  to  transfer  the  blocks 
from  the  quarry  to  boats. 

"Considerable  testing  for  oil  and  gas 
has   been   done   since    1895.       The    well 
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known  as  the  Comber  well  near  the 
icentre  of  thei  island  wad  the  first  to  b^ 
put  down  of  whic^  official  record  was 
kept.  Drillings  examined  by  Dr.  H.  M. 
Ami  in  1896  show  :  Bost-tertiary  drifts 
58  feet;  Corniferous,  impure  fossiliferous 
limestone,  with  corals,  sheflls,  carbona- 
ceous matter,  etc.,  222  feet;  Oriskany 
sandstone  (more  likely  the  pure  glass 
Band  known  to  the  Michigan  and  Ohio 
geologists  as  Sylvania  sandstone),  40 
feet;  Lower  Helderberg  a/nd  Onondaga, 
gypsifeious  dolomite,  458  feet.  A  num- 
ber of  wells  have  since  been  put  dowm 
in  this  same  neighborhood.  Oil  has  been 
found,  but  the  flow  is  indifferent.  Th^ 
same  statement  holds  good  of  gas. 

"Two  companies,  one  a  New  Yorki 
company  and  the  other  the  Soutii  Bay 
Oil  Company  of  Cincinnati,  Ohio,  arel 
boring  at  the  south  end  of  the  islands 
The  latter  company  have  abandoned! 
their  first  weld  at  a  depth  -of  750  feet^ 
pronouncing  it  a  *dry  hole.'  No  other 
test  had  been  completed  at  the  time  of 
reporting.  So  far  as  known  no  well  haa 
yet  been  put  down  beyond  800  feet. 

**  Splendid  evidence  of  glacial  action 
is  observable  everywhere  on  the  high- 
lying  parts  of  Pelee.  The  amount  and 
character  of  the  denudation,  and  the 
distinctness  of  the  striae,  are  little  short) 
of  marvellous.  So  far  as  palaeontolo- 
gical  evidence  goes  the  formation  is  the 
same  as  on  the  main  shore  some  35  miles 
northwestward  in  the  Anderdon  quar-< 
ries.  The  variety  and  relative  size  of 
fossil  specimens,  in  the  thin-bedded  rock, 
as  well  as  the  superincumbent  position! 
of  the  strata,  indicate  a  later  develop- 
ment. The  high  grade  limestone  ex- 
tending across  Monroe  county,  Michi- 
gan, from  the  northwest  comer  of 
Ohio,  in  a  northeasterly  direction,  and 
across  the  southeast  corner  of  Wayne 
county,  outcropping  in  Anderdon,  is  not 
exposed  on  the  island."     (68). 

(68)    Geological   Survey     of     Michigan, 
Vol.  VII.,  Pt.  1. 


6amples  1,  2^  3  and  4  are  from  a 
quarry  on  the  west  side  of  Pelee  is- 
land, and  represent  the  character  of  the 
stone  from  near  the  surface,  and  from 
a  depth  of  6,  8  and  10  feet  respectively; 
5,  west  end  quarry.  Samples  6,  7,  8 
and  9  are  from  the  north  end  of  the 
island.  6,  the  thicker  layer.  8,  12  feet 
down  in  quarry.  9,  towards  bottom  of 
thin  bedding.  10,  11,  12  and  13  are 
from  the  south  end  of  the  island.  14 
is  from   the  west  side. 

Frontenac 

This  county  possesses  very  valuable 
resources  in  its  limestones  for  building 
purposes.  The  cheapness  with  which 
the  Cambro-Silurian  limestones  are  quar- 
ries in  the  vicinity  of  the  city  of  Kings- 
ton and  their  good  quality  have  caused 
them  to  be  largely  used  in  the  public 
and  other  buildings.  From  this  large 
use  of  limestone  in  the  building  has 
originated  the  term  'limestone  city." 

The  crystalline  limestone  or  marble 
of  the  northern  part  of  the  county  is 
considered  to  be  of  good  quality  and 
occurs  in  great  abundance. 

Large  marl  deposits  are  found  in  some 
of  the  lakes  of  the  county. 

Cambro-Silttrlan  Limestones 

''On  the  islands  lyin^  in  the  St. 
Lawrence,  between  Kington  and 
Gananoque,  notably  on  Wolfe  and 
Howe  Islands^  which  are  the 
largest,  several  good  contacts  are 
seen.  On  the  northeast  end  of  the 
latter,  which  is  several  miles  above 
Gananoque,  ledges  of  sandstone  occur, 
in  places  resting  upon  the  granite  and 
filled  occasionally  with  pebbles  of  white 
quartz.  These  are  overlain  by  the 
Rreen  grey  and  black  shales,  which  are 
found  at  the  base  of  the  cherty  lime- 
stones, near  a  small  cove  known  as  Bush 
Bav,  about  two  miles  from  the  lower 
end  of  the  island.  The  beds  are  all 
horizontal.     Some    of   the    shaly   layers 
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are  very  like  certain  green  Chazy  ahales 
of  the  Ottawa  basin,  but  are  not  quite 
80  hard  or  slaty.  They  pass  directly  up 
into  the  limestone  which  contains  Black 
River  fossils,  and  which  thence  occupy 
the  whole  of  the  island  alon^  the  south 
side.  On  a  road  across  the  island  from 
Bush  Bay,  the  Black  River  limestone 
rests  upon  white  quartzite  about  mid- 
way to  the  north  shore.  The  quartz- 
ite is  penetrated  by  red  granite,  and 
the  latter  is  seen  along  the  north  side 
of  the  island  below  the  mouth .  of  Big 
JJay.  The  southwest  part  of  the  is- 
land   is   all    Black   River    limestone. 

"On  Wolfe  Island  the  Black  River 
limestone  is  the  prevailing  formation.  It 
is  seen  in  low  ledges  along  the  shore 
where  this  is  not  occupied  by  clay  or 
sand. 

"The  northern  part  of  the  island  is 
occupied  by  the  cherty  variety  with 
shaley  layers,  but  near  the  village  of 
Marysville  the  upper  portion  of  the  for- 
mation is  well  seen  and  contains  great 
numbers  of  fossils,  in  which  Tetradlum 
fibratum  is  abundant.  These  rocks  ex- 
tend south  of  this  to  a  point  opposite 
the  north  end  of  Simcoe  Island,  when 
they  are  overlaid  by  limestone  of  Tren- 
ton age.  The  rocks  of  the  Trenton  for- 
mation apparently  occupy  all  the  west- 
em  end  of  the  island,  and  are  well 
seen  at  Bear  Point  at  the  southeast  ex- 
tremity, from  which  a  large  collection 
of  fossils  has  been  obtained.  The  rocks 
of  the  island  are  all  so  nearly  horizon- 
tal that  dips  cannot  be  measured. 

"Simcoe  and  Horseshoe  islands  off  the 
west  end  of  Wolfe  Island  are  both  oc- 
cupied by  fossiliferous  sediments,  partly 
of  Trenton  age.  Garden  Island,  which 
lies  off  the  city  of  Kingston,  is  com- 
posed of  Black  River  limestone.  Fur- 
ther west,  Amherst  Island  and  the 
whole  of  the  peninsula  of  Prince  Edward 
county  are  apparently  entirely  occupied 
by  the  Trenton  formation."     (69) 

"That  part  of  the  Birdseye  and  Black 
River  formation  which  is  well  marked 
by  its  fossils,  after  crossing  the  upper 
part  of  Wolfe  Island,  reaches  Catara- 
qui  Point,  a  little  above  Kingston,  and 
strikes  for  the  west  end  of  L<oughbor- 
ouprh  lake.  From  this  westward  it  con- 
stitutes a  third  escarpment,  which  risea 
at  a  varying,  but  usually  not  very 
great  distance,  back  from  the  two  es- 
carpments in  which  the  less  fossiliferous 
strata  occur,  presenting  a  bolder  and 
usually  more  rocky  front  than  either 
of  them.  The  attitude  of  the  whole 
series,  includinsr  the  Trenton,  which 
does  not  usually  show  any  marked  es- 
carpment, is  for  the  most  part  nearly 
horizontal,  the  inclination  in  many  in- 
stances being  so  small  as  to  be  almost 

(69)  G.S.C.,  Sum.  Report,  1901,  pp.  176-7. 


inappredaJble.  In  consequence,  it  hap- 
pens that,  except  in  the  esearpmenta 
and  in  sectionB  worn  out  in  the  courses 
of  streame,  the  rock  is  seldom  seen, 
being  concealed  by  a  great  depoait  of 
drift."     (70) 

"The  more  conspicuoua  and  more  foi- 

siliferous  escarpment  presents  itself 
about  two  and  a  haltf  miles  west  of 
south  from  the  upper  one  of  the  other 
two,  on  the  third  and  fourth  lots  of  the 
third  range  of  Lougborough,  where  beds 
of  brownish-grey  bituminous  limestone, 
approaching  to  brownish  black,  crop 
out.  •  .  Hiese  beds  strike  over  to  the 
first  and  second  lots  of  the  eighth 
range  of  Portland;  and  beds  resembling 
them  are  met  with  on  the  road  between 
Portland  and  Lougborough,  in  the  ninth 
range,  about  a  quarter  of  a  mile  from 
the  second  escarpment.  •  .  In  the 
eleventh  lot  of  the  eighteenth  range  of 
Portland,  on  Pond  Lily  Lake,  tbe  tbird 
or  uppermost  escarpment  is  from  a 
quarter  to  half  a  mile  south  from  the 
middle  one."     (71) 

'A  similar  bed  [of  magnesian  lime- 
stone] 3  feet  in  thickness,  occurs  in 
the  ditch  around  the  fort  at  Kingston, 
and  has  been  used  as  a  cement."     (72) 

Analyses 

(1)  *Trom  the  Bath  Road  quarry, 
Bath  road,  Kingston.  Geological  posi- 
tion— Birdseye  and  Black  River  forma- 
tion, Cambro-Silurian. 

"Structure,  compact—containing,  in 
parts,  some  small  inclusions  of  crystal- 
line calcite;  color,  somewhat  dark  blu- 
ish-grey. 

"Mr.  R,  A.  A.  Johnston  has  made  an 
analysis  of  this  stone,  and  with  the  fol- 
lowing results: 
(After  drying  at  100  degrees  C. — »Uygro- 

ecopic  water,  ^0.16  per  cent.) 

Carbonate  of  lime ^07 

Oaribonate  of  magnesia 2Jli2 

Carbonate  of  iron '      . .       0.20 

Alumina •       0.14^ 

Silica,    soluble 0.12  V7.72 

Insoluble  matter 7.46  ) 

Organic  matter 0.27 


100.84 


"This  stone  is  largely  used  in  the  city 
of  Kingston   for  building  purposes. 

(2)  "From  the  Wolfe  Island  quarry, 
Wolfe  Island,  opposite  Kingston  Har- 
bour. From  the  three-foot  bed.  Geo- 
logical position — ^Birdseye  and  Black 
River  formation,  Cambro-iiilurian. 

(70)  G.S.C.,  1863.  pp.   183-4. 

(71)  Ibid,   p.   185. 

(72)  Ibid.   p.    806. 
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"Structure,  eompact— trevereed  by  an 
occasional  very  thin  seam  of  crystalline 
oalcite;   color,  dark  brownish-grey. 

"An  analysis — conducted  by  Mr.  K.  A. 
A.  Johnston— gave  as  follows: 

(After  drying  at     100  degrees  C— Hy- 
groBCopic  water,  -    0.  12  per  cent.) 

Carbonate  of  lime 94.81 

Oarbonate  of  magnesia 2.33 

Oaibonate  of  iron 0.29 

Alumina 

Insoluble  matter 2.90  i .. 

BUica,  soluble 0.12^''"- 

Organic  matter OJZS 

100.73 

"This  stone  has  been  used  m  several 
public  works,  viz..  Fern's  Point  lock, 
piers  and  abitments  of  h.mgston  Mills» 
Grand  Trunk  Railway  bridgpp,  and  for 
heavy  base  courses  in  several  public 
buildings — and  these,  after  a  lapse  of 
some  forty  years,  are  said  to  be  in  as 
good  a  state  of  preservation  as  when 
first  built."   (73) 

Crystalline  Limestones 

Limestones  of  this  class  are  widely 
distributed  in  the  central  and 
northern  parts  of  the  county. 
The  distribution  of  the  various 
bands  and  belts  will  be  found  described 
in  the  reports  by  the  late  Mr.  U.  O. 
Vennor  of  the  Geological  fcJurvey.    The 

marbles  of  the  township  of  Barrie  have 
attracted  particular  attention. 

"North  of  the  Long  Lake,  an  expan- 
sion of  the  Mississippi,  the  limestone  is 
mostly  blue  in  color  and  often  slaty.  This- 
character  is  well  seen  along  the 
road  from  Ardook  to  the  head  of  Long 
Lake;  but  in  the  vicinity  of  the  in- 
trusive masses  the  bluish  color  disap- 
pears and  the  rock  changes  to  a  highly 
crystalline  cream-coloured  mass,  in 
places  affording  a  wbite  marble,  often 
of  great  beauty."     (74) 


range    nine, 
(Geological 


Analyses 

"From  lot  twenty-seven, 
of  the  township  of  Barrie. 
position,  Laurentian. 

"Structure,  very     finely     crystalline; 
color,  pure  white. 

"An  analysis  by  Mr.  R.  A. 
gave  the  following  results  : 
ing  at  100  degrees  C- 
water,  =  0.07  per  cent.) 


A.  Johnston 
(After  dry- 

-Hygrosopic 
(75) 


aS)  G.S.C.,  Vol.  4.  1888-89,  pp.  25-6  R. 

(74)  Ibid.  1896.  p.  56  A 

(75)  Ibid,  1888^,  p.  27  R. 


Carbonate  of  lime 64.02 

"  of  magnesia 42.63 

iron 0.64 

Alumina ^ 

Insoluble  matter 1 2.52 

Silica^  soluble J 

99.81 " 

1.  "Is  a  white  and  coarsely-crystalline 
dolomite,  from  the  fourth  lot  of  the 
tenth  range  of  Loughborough.  It  leaves 
when  dissolved  in  acids  a  residue  of 
quartz  and  serpentine,  and  contains 
traces  of  oxide  of  iron  and  of  phos- 
phates.   •      •    • 

2.  "Is  a  fine-grained  white  marble 
from  Mazinaw  Lake,  and  is  a  pure  do- 
lomite  

1.  2. 

Carbonate   of   lime 55 .  79  53 .  90 

"  of  magnesia..  37.11  45.90 

Peroxyd  of  iron   traces.  

Insoluble  quartz.,  etc ...     7 .  10  

100.00        99.80 

(3)  ''A  magnesian  limestone  from  the 
sixth  lot  of  the  tenth  range  of 
Loughborough  is  coarsely  crystalline,  but 
strongly  coherent,  snow-white  in  color, 
vitreous,  and  almost  tra/nslucent.  This 
rock  contains  small  crystals  of  tremolite, 

grains  of  quartz,  often  rose-colored, 
luish  and  greenish  apatite,  and  scales 
of  yellowish-brown  nuca.  Its  analysis 
gave  4.00  per  cent,  of  insoluble  matter 
and  7.50  per  cent,  of  carbonate  of  mag- 
nesia, with  but  a  trace  of  oxide 
of  iron.  Cold  dilute  acetic  acid 
dissolved  the  carbonate  of  lime, 
with  3.65  per  cent,  of  carbonate 
of  magnesia;  and  the  residue,  which  con- 
sisted of  a  mixture  of  dolomite  with 
the  foreiffn  minerals,  gave  to  hydro- 
chloric acid,  36.70  per  cenJ.  of  magnesian 
carbonate."     (76) 

Analyses  of  crystalline  limestones 
from  various  parts  of  Frontenac  coun- 
ty are  given  in  the  following  table  : 


Constituent. 


2 


3 


Jn»oluble  residue  i    2.92 

Silica  ' i    3.24      l.nC 

Ferric  oxide =^6     1.14       .41 

Alumina trace  i      .H2i      .f>3 

Lime ."10.12    14. .'S2!  49. ^.S 

Ma^rnesia i    iM     8.00 

Sulphur  trioxide 29 


5 


Carbon  dioxide . . 

Lo«8 

Alkalies 


5.40i    1.18 

.72        .41 

.68,       .fi2 

25.02    48.54 

4.271  23.49     5.27 

•WV 14 


42.92    40.62    43.38    45.44    43.44 

M ■ 

' .40 


Total 100.26   98.63    99.83  100.75:100.00 

I 

Sampe  1  represents  the  white  crys- 
talline limestone  near  Bedford  station; 
2  is  from  the  kiln  near  Parham  station; 


(76)  O.S.C..    1863,    pp.    602-8. 
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3  represents  the  rock  at  Reynolds',  south 
of  Verona;  4  is  from  Goodbery's 
quarry  near  kiln,  Verona;  5  is  from  a 
point  two  miles  north  of  where  Good- 
bery  gets  stone  for  his  kiln. 

Marl 

"A  great  portion  of  the  bottom 
of  Loughborough  Liake  is  a  thick  deposit 
of  marl ;  and  the  bottoms  of  all  the  lakes 
from  this  to  White  Lake,  in  Olden,  are 
in  greater  or  leas  degree  composed  of 
the  same  materiaL"     (77) 

Glengfarry 

Calciferous,  Ohazy,  Black  Rirer  and 
Trenton  limestones  are  found  in  this 
county.     Their  distribution  is  given  in 


small  seams  of  a  black  bituminous  sub- 
stance. It  is  rather  hard  to  work,  but 
of  very  good  quality.  In  places  the 
rock  contains  fimall  veins  of  white  cal- 
cite,  and  in  certain  portions  has  a  mot- 
tled, pinkish  aspect  from  the  presence 
of  pink  calcite.  In  others  it  aesumes  a 
greenish  hue,  due  to  a  thin  ooating  of  a 
shalv  bituminous  mineraL  This  stone  is 
used  in  the  construction  of  the  new 
Reformatory  at  Afexandria"     (80). 

The  log  of  a  well  drileld  for  water 
"on  the  northern  bank  of  the  Garry  riv- 
er, a  branch  of  River  Delisle,  where 
ledges  of  grayish  fossHiferous  Trenton 
limestone  occur,  holding  crystals  of  clear 
white  calcite  and  small  partings  of  black, 
shiny,  very  friable  ehale,"  gives  the 
thickness  of  the  limestone  strata, 
as  follows : 


Depth 


Feet. 

0  » 
470 

570 


755 

786 


Character  of  rock. 


Formation  represented  and  thicknem. 


Dark  grey  impure  limestone,  holding  fossils 

Dark  grey  impure  limestone,  softer  than  preceding;  no 
fossils  detected 

Dark  gray  impure  limestone,  underlain  by  greeaish-grey 
calcareo-arenaceous  shales— at  times  fine-grained,  at 
others  coarse  and  more  highly  arenaceous.  Obscure 
foaedl  remains  detected  in  the  upper  calcareous  beds. . . 


Trenton  ;  470  feet  or  more. 

Black  River  :  100  feet 
(assumed  thickness) 


Chazy ;  185  feet. 


Hard,  compact,  dark,  chocolate-colored  limestone,  prob-i 

ably  magnesian  ;  no  fossil  remains  observed !   Calciferous  ;  31  feet,  or  more. 


the   Geology  of   Canada,   1863,  pp.    116, 
126,  171-172. 

"  The  Ghazy  limestone  at  Hawkesbury 
and  Lochiel  also  encloses  phosphatio 
nodules,  from  one-fourth  of  an  inch  to 
an  inch  in  diameter,  blackish-brown 
without,  but  yellowish-brown  within,  and 
giving  off  abundance  of  ammonia  when 
heated."     (78) 

"The  railway  at  Glen  Rober.tson  b 
presumably  near  the  line  between  the 
Trenton  and  Black  River,  the  beds  of  the 
former  showing  to  the  south  and  also 
to  the  weart  at  Atexandjria."  (79)  The 
characteristic  fossils  of  the  Black  River 
are  abundant  at  the  Glen  Robertson 
quarriea 

Calciferous  Formation 

"A  valuable  quarry  in  rocks  of  this 
formation  [Trenton]  is  located  near 
Alexandria,  on  lot  27,  range  V.,  of  Lro- 
chiel,  about  200  yards  to  the  south  of 
the  road.  The  rocks  are  heavily  bedded 
and  dij)  S.  10  decrees  E.  <^  7  degrees. 
They  are  vertically  jointed  and  blocks 
of  any  dimension  can  be  obtained,  as 
the  limestone  is  easily  split  horizontally. 
It   is   highly   fossiliferous,  and  contains 


€tr 


(77)  G.S.C..   1863,  p.   764. 

(78)  Ibid,    p.    462. 

(79)  Ibid.   Sum.   Report,  1899,   p.   135. 


The  undertaking  waa  abandoned  at 
790  feet."  (81) 

**The  Calciferous  limestones  have  a 
very  considerable  development  on  this 
sheet,  and  the  soil  overlying  them  is 
generally  poor  and  thin  or  sandy,  un- 
less covered  with  heavy  beds  of  clay, 
as  in  Soulanges  county,  the  eastern 
part  of  Glengarry  and  some  parts  of 
Huntingdon. 

"The  principal  places  at  which  the 
Calciferous  formation  has  been  observ- 
ed are  as  follows  :  At  Manotick,  on  the 
Rideau  River,  the  beds  resembling 
those  seen  at  Glen  Nevis.  They  are  also 
well  exposed  at  Manotick  station  and 
to  the  south  of  this  place.  Similar 
rocks  also  occur  on  lot  20,  range  6,  Os- 
goode  township,  Carleton  county,  the 
dip  of  which  is  S.  SB  degrees  E.  <.  6 
degrees.  They  are  also  well  exposed 
along  the  road  between  ranges  6  and  7. 
Osgoode,  from  Vernon  Corner  north 
for  about  three  miles  as  also  on  lot  33, 
range  12,  Mountain,  Dundas  county, 
and  near  Van  Camp's  mill,  and  they 
again  appear  about  three  and  a  half 
miles  west  of  Winchester,  with  a  dip  of 
S.  45  degrees  E.   C  4  degrees  to  6  dejrreep. 

"About  two  miles,  in  a  northeasterly 
direction  from  Van  Camp's  mill,  Calci- 
ferous limestone   occurs  in     thin     beds 

(80)  G.S.C.,  1896,  pp.  62,  63  A. 

(81)  Ibid,  1896,  p.  69  A. 
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and  much  disturbed,  with  characteristic 
Yugs  of  pink  and  white  caicite.  .This 
place  has  been  opened  as  a  quarry. 

**rii!  formation  is  also  well  exposed 
in  the  neighborhood  of  South  Mountain, 
and  all  along  westward  of  this  place 
towards  Kemptville  and  Merrickyille, 
and  southward  towards  Eas ton's  Cor- 
ners and  Irish  Creek.  It  thence  con- 
tinues en  to  North  Augusta  and  to  the 
shore  of  the  8t.  Lawrence  as  far  as 
Prescott  and  down  the  river  to  Car- 
dinal. 

**This  formation  is  also  seen  on  the 
Oastor  River,  at  about  tihiree  and  a 
half  miles  southeast  of  Kussell.  Sandy 
calcareous  basal  beds  of  the  same  for- 
mation can  be  seen  about  two  miles 
south  ot  iSmirleviile,  where  they  have 
been  greatly  altered,  and  hold  pebbles 
and  lenticular   pieces   of   quartz. 

"Rocks  of  this  formation  extend  west- 
ward from  the  eastern  half  of  the 
township  of  Grenvillei  and  beds  of  the 
same  can  be  seen  near  Hickston  Cor- 
ners, Hell  Gate  swamp  and  Spencerville 
station  on  the  Prescott  and  Ottawa 
railway.  On  the  Nation  River,  near 
Spencerville  station,  the  rocks  have 
been  disturbed  and  altered,  so  that, 
along  with  the  ledges  of  characteristic 
brownish-weathering,  dolomitic,  fine- 
grained, gray  limestone  of  Oalciferous 
age,  patches  of  banded  sandy  lime- 
stone occur,  which  probably  are  of 
Chazy  age,  or  else  represent  much  al- 
tered portions  of  the  Calciferous. 

"On  the  road  from  Mountain  to 
Smirleville  similar  outcrops  (Calciferous) 
also  appear,  and  at  about  one  mile  and 
a  half  north  of  Mountain  station  this 
limestone  is  full  of  rounded  and  angu- 
lar pieces  of  quartz,  varying  in  size 
from  a  pea  to  a  melon,  and  angular 
pieces  from  a  fourth  of  an  inch  to  a 
foot  across.  This  conglomeritic  rock 
has  a  very  homogeneous  matrix,  which 
exhibits  plainly  all  the  characters  of 
the  Calciferous.  The  dip  of  these  beds 
on  the  south  of  the  exposure  is  S.  20 
degrees  E.  <  18  decrees,  and  on  the 
north  side  is  about  100  yards  wide, 
the  dip  is  N.  10  degrecfl  W.  <  12  de- 
grees. 

"The  Calciferous  also  appears  near 
Ormond  Corner  in  the  township  of  Win- 
Chester,  Dundas  county,  in  bedis  of  lime- 
stone, as  well  as  on  the  east  point  of 
Racket  River,  on  the  south  side  of  the 
St.  Lawrence,  where  ledges  of  dark- 
gray,  sandy  limestone  outcrop.  The  south 
shore  of  the  river,  northward  for  some 
(fistance  from  this  place,  is  low  and 
without  rock  exposures,  but  Calciferous 
blocks  are  nomeroua. 

"At  the  bottom  of  Hungry  Bay  these 
limestones  ap|>ear  in  a  small  knoU,  liold- 
ing  lai^ge  pockety  vugs  of  pink  and 
wl^te  caleite  associated  with  iron  py* 
rites.  Some  of  the  upper  beds  are  slaty, 
and  where  the  caicite  occurs  the  rock  is 


of  a  grayish-^uff  colour,  compact  and 
with  a  very  fine  grain,  almost  fine 
enough  to  be  used  for  a  lithographic 
stone,  were  it  not  that  it  contains  cer- 
tain inclusions  w^ich  unfit  it  for  that 
purpose.  The  dip  is  here  S.  30  degreec 
<  5.  This  place  has  been  opened  for  a 
quarry  and  come  of  the  material  used 
in  the  construction  of  the  Canada 
Atlantic  Railway  bridge  was  obtained 
from  it. 

'^The  Calciferous  also  appears  on  a 
small  brook  which  empties  into  the 
River  a  la  Graiase,  lot  17,  range  VII, 
Lochiel,  but  the  dip  could  not  here  be 
ascertained. 

Chazy  Formation 

"The  Chazy,  in  this  area,  has  not 
so  wide  a  distribution,  but  is  generally 
well  defined,  both  by  the  character  of 
ita  shales  and  sandstones  and  by  the 
fossils  contained  in  the  upper  or 
limestone  portion.  In  the  western 
part  of  the  sheet  about  one  mile 
north  of  Manotick  station,  ledges 
of  bluish-gray  and  grayish  lUnestones 
a4[>pear,  whicAi  probably  belong  to  this 
formation.  Not  far  from  Berwick,  alao, 
are  ledges  of  dark  bluish-gray  limectone 
dip  S.  40  <Jefirre*'B  E.  <  4  <1ps:ret»P.  These 
beds  extend  northwest  from  tbto  place 
as  far  as  Cannamore  post-office,  and  con- 
tinue on  in  this  direction.  A  similar 
rock  also  occurs  in  the  northern  part 
of  Dundas  and  the  southern  part  of 
Russell. 

"Limestones  of  this  age  arc  also  seen 
about  two  and  a  half  miles  west  of 
Grantley  and  at  about  three  miles 
south  of  Chesterville.  They  also  ap- 
pear, associated  with  shales,  about  two 
miles  northeast  of  West  Winchester,  as 
well  as  on  lot  22,  range  Xll,  Winchester 
township. 

"On  the  north  shore  of  the  St. 
Lawrence,  at  a  amall  point  opposite 
the  northeast  corner  of  Barnhart 
Island,  there  is  a  fine  exposure  of  green- 
ish and  black  Chazy  shales.  They  are 
very  concretionary  and .  nodular  in 
places,  but  no  fossils  were  observed.  The 
dip  ip  N.  10  (lejrroeH  W.  <"  2  (lejrroee. 
These  shales  are  exceedingly  thin  and 
splintery  and  are  easily  crushed  in  the 
hand. 

''At  the  northeast  end  of  tdheiok's 
Island,  opposite  Mille  Roches,  are  foesii- 
iferous  flat-lying  Chazy  limestones.  A 
quarry  has  been  opened  here  and  a 
quantity  of  material  taken  out  for  the 
construction  of  the  canal.  Specimens 
were  collected  from  these  quarries.  The 
limestone  at  thie  place  is  bluish^black 
in  colour,  very  hard,  with  a  flinty  frac- 
ture, (highly  fossiUferoQS,  and  holds 
small  dots  or  specks  of  dear  caicite.  It 
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3  represents  the  rock  at  Reynolds',  south 
of  Verona;  4  is  from  Goodbery's 
quarry  near  kiln,  Verona ;  5  is  from  a 
point  two  miles  north  of  where  Good- 
bery  gets  stone  for  his  kiln. 

Marl 

"A  great  portion  of  the  bottom 
of  Loughborough  Lake  is  a  thick  deposit 
of  marl ;  and  the  bottoms  of  all  the  lakes 
from  this  to  White  Lake,  in  Olden,  are 
in  greater  or  leas  degree  composed  of 
the  same  material."     (77) 

Glengfarry 

Calciferous,  Ohazy,  Black  Rirer  and 
Trenton  limestones  are  found  in  this 
county.     Their  distribution  is  given  in 


small  seams  of  a  black  bituminous  mib- 
stance.  It  is  rather  hard  to  work,  but 
of  very  good  quality.  In  places  the 
rock  contains  fitmall  veins  of  white  cal- 
cite,  and  in  certain  portions  has  a  mot- 
tled, pinkish  aspect  from  the  presence 
of  pink  caldte.  In  others  it  assumes  a 
greeni^  hue,  due  to  a  thin  ooating  of  a 
shaly  bituminous  mineraL  This  stone  is 
usea  in  the  construction  of  the  new 
Reformatory  at  Afexandria"     (80). 

The  log  of  a  well  drileld  for  water 
"on  the  northern  bank  of  the  Garry  riv- 
er, a  branch  of  River  Delisle,  where 
ledges  of  grayish  fossHiferous  Trenton 
limestone  occur,  holding  crystals  of  clear 
white  calcite  and  small  partings  of  black, 
shiny,  very  friable  shale,"  gives  the 
thickness  of  the  limestone  strata, 
as  follows : 


Depth 


Feet. 

0  » 
470 

570 


755 

786 


Character  of  rock. 


Formation  represented  and  thickneM. 


Dark  grey  impure  limestone,  holding  fossils \   Trenton  ;  470  feet  or  more. 

I 

Dark  grey  impure  limestone,  softer  than  preceding;  no 
fossils  detected 


Dark  gray  impure  limestone,  underlain  by  greenish-grey 
calcareo-arenaceous  shales— at  times  fine-grained,  at 
others  coarse  and  more  highly  arenaceous.  Obscure 
fonil  remains  detected  in  the  upper  calcareous  beds. . . 

Hard,  compact,  dark,  chocolate-colored  limestone,  prob- 
ably magnesian  ;  no  foffiil  remains  observed 


Black  River  :  100  feet 
(assumed  thickness) 


Chazy ;  185  feet. 

Calcifcrous  ;  31  feet,  or  more. 


the   Geology  of   Canada,   1863,  pp.    116, 
126,  171-172. 

"  The  Gbazy  limestone  at  Hawkesbury 
and  Lochiel  also  encloses  phosphatio 
nodules,  from  one-fourth  of  an  inch  to 
an  inch  in  diameter,  blackish-brown 
without,  but  yellowish-brown  within,  and 
giving  off  abundance  of  ammonia  when 
heated."     (78) 

"The  railway  at  Glen  Robertson  b 
presumably  near  the  line  between  the 
Trenton  and  Black  River,  the  beds  of  the 
former  showing  to  the  south  and  also 
to  the  weat  at  Atexandria."  (79)  The 
characteristic  fossils  of  the  Black  River 
are  abundant  at  the  Glen  Robertson 
quarries. 

Calcfferous  Formation 

"A  valuable  quarry  in  rocks  of  this 
formation  [Trenton]  is  located  near 
Alexandria,  on  lot  27,  range  V.,  of  Lo- 
chiel, about  200  yards  to  tiie  south  of 
the  road.  The  rocks  are  heavily  bedded 
and  (lip  S.  10  detrreep  E.  ^^  7  depreep. 
They  are  vertically  jointed  and  blocks 
of  any  dimension  can  be  obtained,  as 
the  limestone  is  easily  split  horizontally. 
It   is   highly   fossUiferous,  and  contains 

(77)  G.S.C..   1863,  p.   764. 

(78)  Ibid,    p.    462. 

"(79)   Ibid,   Sum.   Report,  1899,   p.   135. 


"The  imdertaking  waa  abandoned  at 
790  feet"  (81) 

'*The  Calciferous  limestones  have  a 
very  considerable  development  on  this 
sheet,  and  the  soil  overlying  them  is 
generally  poor  and  thin  or  sandy,  un- 
less covered  with  heavy  beds  of  clay, 
as  in  Soulanges  county,  the  eastern 
part  of  Glengarry  and  some  parts  of 
Huntingdon. 

"The  principal  places  at  which  the 
Calciferous  formation  has  been  observ- 
ed are  as  follows  :  At  Manotick,  on  the 
Rideau  River,  the  beds  resembling 
those  seen  at  Glen  Nevis.  They  are  also 
well  exposed  at  Manotick  station  and 
to  the  south  of  this  place.  Similar 
rocks  also  occur  on  lot  20,  range  6,  Os- 
goode  township,  Carleton  county,  the 
dip  of  which  is  S.  SB  degrees  E.  ::  6 
degrees.  They  are  also  well  exposed 
along  the  road  between  ranges  6  and  7. 
Osgoode,  from  Vernon  Comer  north 
for  about  three  miles  as  also  on  lot  33, 
range  12,  Mountain,  Dundas  county, 
and  near  Van  Camp's  mill,  and  they 
again  appear  about  three  and  a  half 
miles  west  of  Winchester,  with  a  dip  of 
S.  45  degrees  E.  •  „'  4  degrees  to  6  degrees. 

"About  two  miles,  in  a  northeasterly 
direction  from  Van  Camp's  mill,  Calci- 
ferous limestone   occurs  in     thin     beds 

(80)  G.S.C.,  1896,  pp.  62,  63  A. 

(81)  Ibid,  1896,  p.  69  A. 
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and  much  disturbed,  with  characteristic 
YUgs  of  pink  and  white  calcite.  .This 
place  has  been  opened  as  a  quarry. 

"rii!  formation  is  also  well  exposed 
in  the  neighborhood  of  South  Mountain, 
and  all  along  westward  of  this  place 
towards  Kemptville  and  Merrickville, 
and  southward  towards  Eas ton's  Cor- 
ners and  Irish  Creek.  It  thence  con- 
tinues en  to  North  Augusta  and  to  the 
shore  of  the  St.  Lawrence  as  far  as 
Prescott  and  down  the  river  to  Car- 
dinal. 

'^This  formation  is  also  seen  on  the 
Oastor  River,  at  about  thiree  and  a 
half  miles  southeast  of  Kussell.  Sandy 
calcareous  basal  beds  of  the  same  for- 
mation can  be  seen  about  two  miles 
south  ot  Smirleville,  where  they  have 
been  greatly  altered,  and  hold  pebbles 
and  lenticular   pieces   of  quartz. 

"Rocks  of  this  formation  extend  west- 
ward from  the  eastern  half  of  the 
township  of  Grenville,  and  beds  of  the 
same  can  be  seen  near  Hickston  Cor- 
ners, Hell  Gate  swamp  and  Spencerville 
station  on  the  Prescott  and  Ottawa 
railway.  On  the  Nation  Kiver,  near 
Spencerville  station,  the  rocks  have 
been  disturbed  and  altered,  so  that, 
along  with  the  ledges  of  characteristic 
brownish-weathering,  dolomitic,  fine- 
grained, gray  limestone  of  Calciferous 
age,  patches  of  banded  sandy  lime- 
stone occur,  which  probably  are  of 
Chazy  age,  or  else  represent  much  al- 
tered portions  of  the  Calciferous. 

"On  the  road  from  Mountain  to 
Smirleville  similar  outcrops  (Calciferous) 
also  appear,  and  at  about  one  mile  and 
a  half  north  of  Mountain  station  this 
limestone  is  full  of  rounded  and  angu- 
lar pieces  of  quartz,  varying  in  size 
from  a  pea  to  a  melon,  and  angular 
pieces  from  a  fourth  of  an  inch  to  a 
foot  across.  This  conglomeritic  rock 
has  a  very  homogeneous  matrix,  which 
exhibits  plainly  all  the  characters  of 
the  Calciferous.  The  dip  of  these  beds 
on  the  south  of  the  exposure  is  S.  20 
degrees  E.  <  18  degrees,  and  on  the 
north  side  is  about  100  yards  wide, 
the  dip  is  N.  10  degrees  W.  <  12  de- 
grees. 

"The  Calciferous  also  appears  near 
-Ormond  Corner  in  the  township  of  Win- 
chester, Dundas  county,  in  bedis  of  lime- 
stone, as  well  as  on  the  east  point  of 
Racket  River,  on  the  south  side  of  the 
St.  Lawrence,  where  ledges  of  dark- 
gray,  sandy  limestone  outcrop.  The  south 
shore  of  the  river,  northward  for  some 
(Hstance  from  this  place,  is  low  and 
without  rock  exposures,  but  Calciferous 
blocks  are  namerous. 

"At  the  bottom  of  Hungry  Bay  these 
limestones  apipear  in  a  small  knoU,  hold- 
ing lai^  pockety  vugs  of  pink  and 
white  calcite  associated  with  iron  py- 
rites. Some  of  the  upper  beds  are  alaty, 
and  where  the  calcite  occurs  the  rock  is 


of  a  grayish-^uff  colour,  compact  and 
with  a  very  fine  grain,  almost  fine 
enough  to  be  used  for  a  lithographic 
stone,  were  it  not  that  it  contains  cer- 
tain inclusions  wlhich  unfit  it  for  that 
purpose.  The  dip  is  here  S.  30  degrees 
<  5.  This  place  has  been  opened  for  a 
quarry  and  some  of  the  material  used 
in  the  construction  of  the  Canada 
Atlantic  Railway  bridge  was  obtained 
from  it. 

"The  O&lciferous  also  appears  on  a 
small  brook  which  empties  into  the 
River  a  la  Graisse,  lot  17,  range  VII, 
Lochiel,  but  the  dip  could  not  here  be 
ascertained. 

Chazy  Formation 

''The  Chazy,  in  this  area,  has  not 
so  wide  a  distribution,  but  is  generally 
well  defined,  both  by  the  character  of 
its  shales  and  sandstones  and  by  the 
fossils  contained  in  the  upper  or 
limestone  portion.  In  the  western 
part  of  the  sheet  about  one  mile 
north  of  Manotick  station,  ledges 
of  Mulsh-gray  and  grayish  Ihnestones 
appear,  whkAi  probably  belong  to  this 
formation.  Not  far  from  Berwick,  also, 
are  ledges  of  dark  bluish-gray  limestone 
dip  8.  40  degrees  E.  <  4  Hegrees.  These 
beds  extend  northwest  from  this  place 
as  far  as  Cannamore  post-office,  and  con- 
tinue on  in  this  direction.  A  similar 
rock  also  occurs  in  the  northern  part 
of  'Dundas  and  the  southern  part  of 
Russell. 

"Limestones  of  this  age  are  also  seen 
about  two  and  a  half  miles  west  of 
Grantley  and  at  about  three  miles 
south  of  Chesterville.  They  also  ap- 
pear, associated  with  shales,  about  two 
miles  northeast  of  West  Winchester,  as 
well  as  on  lot  22,  range  XII,  Winchester 
township. 

"On  the  north  shore  of  the  St. 
Lawrence,  at  a  small  point  opposite 
the  northeast  corner  of  Bamhart 
Island,  there  is  a  fine  exposure  of  green- 
ish and  black  Chazy  shales.  They  are 
very  concretionary  and .  nodular  in 
places,  but  no  fossils  were  observed.  The 
dip  ip  N.  10  deprreee  W.  -^  2  degrees. 
These  shales  are  exceedingly  thin  and 
splintery  and  are  easily  crushed  in  the 
hand. 

"At  the  northeast  end  of  tdheiok's 
Island,  opposite  Mille  Roches,  are  fossil- 
iferous  flat-lying  Chazy  limestones.  A 
quarry  has  been  opened  here  and  a 
quantity  of  material  taken  out  for  the 
construction  of  the  canal.  Specimens 
were  collected  from  these  quarries.  The 
limestone  at  this  place  is  bluish-black 
in  colour,  very  hard,  with  a  fiinty  frac- 
ture, (highly  fossiliferons,  and  holds 
small  d^B  or  specks  of  dear  calcite.  It 
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3  represents  the  rock  at  Reynolds',  south 
of  Verona;  4  is  from  Goodbery's 
quarry  near  kiln,  Verona;  5  is  from  a 
point  two  miles  north  of  where  Good- 
bery  gets  stone  for  his  kiln. 

Marl 

"A  great  portion  of  the  bottom 
of  Loughborough  Lake  is  a  thick  deposit 
of  marl;  and  the  bottoms  of  all  the  lakes 
from  this  to  White  Lake,  in  Olden,  are 
in  greater  or  leas  degree  composed  of 
the  same  material."     (77) 

Glengarry 

Calciferous,  Ohazy,  Black  Rirer  and 
Trenton  limestones  are  found  in  this 
county.     Their  distribution  is  given  in 


small  seams  of  a  black  bituminous  eiib- 
stance.  It  is  rather  hard  to  work,  bat 
of  very  good  quality.  In  places  the 
rock  contains  fqnall  veins  of  white  cal- 
cite,  and  in  certain  portions  has  a  mot- 
tled, pinkish  aspect  from  the  presence 
of  pink  caldte.  In  othens  it  aasumes  a 
greeni^  hue,  due  to  a  thin  ooating  of  a 
shaly  bituminous  mineraL  This  stone  is 
used  in  the  construction  of  the  new 
Reformatory  at  AfexandriA"     (80). 

The  log  of  a  well  drileld  for  water 
"on  the  northern  bank  of  the  Garry  riv- 
er, a  branch  of  River  Delisle,  where 
ledges  of  grayish  fossHiferous  Trenton 
limestone  occur,  holding  crystals  of  clear 
white  caldte  and  small  partings  of  black, 
shiny,  very  friable  shale,"  gives  the 
thickness  of  the  limestone  strata, 
as  follows : 


Depth 


Feet. 

0  ' 
470 

570 


755 


786 


Character  of  rock. 


Dark  grey  impure  limestone,  holding  fossils. 


Formation  represented  and  thickness. 


Dark  grey  impure  limestone,  softer  than  preceding ;  no 
fossils  detected 


Trenton  ;  470  feet  or  more. 


Black  River  :  100  feet 
(assumed  thickness) 


Dark  gray  impure  limestone,  underlain  by  greenish-grey 
calcafeo-arenaceous  shales— at  times  fine-grained,  at 
others  coarse  and  more  highly  arenaceous.  Obscure, 
foflsil  remains  detected  in  the  upper  calcareous  beds. . .     Chazy ;  185  feet. 

Hard,  compact,  dark,  chocolate-KH>lored  limestone,  prob- 
ably magnesian  ;  no  fossil  remains  observed Calciferous  ;  31  feet,  or  more. 


the   Geology  of  Canada,   1863,   pp.    116, 
126,  17M72. 

"  The  Ohazy  limestone  at  Hawkesbury 
and  Lochiel  also  encloses  phosphatio 
nodules,  from  one-fourth  of  an  inch  to 
an  inch  in  diameter,  blackish-brown 
without,  but  yellowish-brown  within,  and 
giving  off  abundance  of  ammonia  when 
heated."     (78) 

"The  railway  at  Glen  Rober.tson  b 
presumably  near  the  line  between  the 
Trenton  and  Black  River,  the  beds  of  the 
former  showing  to  the  sooith  and  also 
to  the  weart  at  Atexandjria."  (79)  The 
characteristic  fossils  of  the  Black  River 
are  abundant  at  the  Glen  Robertson 
quarriea 

Calciferous  Formation 

"A  valuable  quarry  in  rocks  of  this 
formation  [Trenton]  is  located  near 
Alexandria,  on  lot  27,  range  V.,  of  Lro- 
chiel,  about  200  yards  to  the  south  of 
the  road.  The  rocks  are  heavily  bedded 
and  (lip  S.  10  deprees  E.  <"  7  deprees. 
They  are  vertically  jointed  and  blocks 
of  any  dimension  can  be  obtained,  as 
the  limestone  is  easily  split  horizontally. 
It   is   highly   fossiliferous,  and  contains 

(77)  G.S.C.,  1863,  p.  764. 

(78)  Ibid,  p.  462. 

(79)  Ibid,  Sum.  Report,  1899,  p.  135. 
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'The  imdertaking  waa  abandoned  at 
790  feet."  (81) 

"The  Calciferous  limestones  have  a 
very  considerable  development  on  this 
sheet,  and  the  soil  overlying  them  is 
generally  poor  and  thin  or  sandy,  un- 
less covered  with  heavy  beds  of  clay, 
as  in  Soulanges  county,  the  eastern 
part  of  Glengarry  and  some  parts  of 
Huntingdon. 

"The  principal  places  at  which  the 
Calciferous  formation  has  been  observ- 
ed are  as  follows  :  At  Manotick,  on  the 
Rideau  River,  the  beds  resembling 
those  seen  at  Glen  Nevis.  They  are  also 
well  exposed  at  Manotick  station  and 
to  the  south  of  this  place.  Similar 
rocks  also  occur  on  lot  20,  range  6,  Os- 
goode  township,  Carleton  county,  the 
dip  of  which  is  S.  SB  degrees  E.  - '  6 
degrees.  They  are  also  well  exposed 
along  the  road  between  ranges  6  and  7. 
Osgoode,  from  Vernon  Comer  north 
for  about  three  miles  as  also  on  lot  33, 
range  12,  Mountain,  Dundas  county, 
and  near  Van  Camp's  mill,  and  they 
again  appear  about  three  and  a  half 
miles  west  of  Winchester,  with  a  dip  of 
S.  45  degrees  E.  <  4  degrees  to  6  degreeja. 

"About  two  miles,  in  a  northeasterly 
direction  from  Van  Camp's  mill,  Calci- 
ferous limestone   occurs  in     thin     beds 

(80)  O.S.C,  1896,  pp.  62,  63  A. 

(81)  Ibid,  1896,  p.  e9  A. 
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and  much  disturbed,  with  characteristic 
Yugs  of  pink  and  white  caicite.  .This 
pljMe  has  been  opened  as  a  quarry. 

Til!  formation  is  also  well  exposed 
in  the  neighborhood  of  South  Mountain, 
and  all  along  westward  of  this  place 
towards  Kemptville  and  MerrickVille, 
and  southward  towards  Eas ton's  Cor- 
ners and  Irish  Creek.  It  thence  con- 
tinues en  to  North  Augusta  and  to  the 
shore  of  the  8t.  Lawrence  as  far  as 
Prescott  and  down  the  river  to  Car- 
dinal. 

**Thi8  formation  is  also  seen  on  the 
Oastor  Kivefr,  at  about  tihree  and  a 
half  miles  southeast  of  KusselL  Sandy 
calcareous  basal  beds  of  the  same  for- 
mation can  be  seen  about  two  miles 
south  ot  Smirleville,  where  they  have 
been  greatly  altered,  and  hold  pebbles 
and  lenticular   pieces   of   quartz. 

"Rocks  of  this  formation  extend  west- 
ward from  the  eastern  half  of  the 
township  of  Grenville,  and  beds  of  the 
samp  can  be  seen  near  Hickston  Cor- 
ners, Hell  Gate  swamp  and  Spencerville 
station  on  the  Prescott  and  Ottawa 
railway.  On  the  Nation  Kiver,  near 
Spencefvill«  station,  the  rocks  have 
been  disturbed  and  altered,  so  that, 
along  with  the  ledges  of  characteristic 
brownish-weathering,  dolomitic,  fine- 
grained, gray  limestone  of  Oalciferous 
age,  patches  of  banded  sandy  lime- 
stone occur,  which  probably  are  of 
Chazy  age,  or  else  represent  much  al- 
tered portions  of  the  Oalciferous. 

"On  the  road  from  Mountain  to 
Smirleville  similar  outcrops  (Oalciferous) 
also  appear,  and  at  about  one  mile  and 
a  half  north  of  Mountain  station  this 
limestone  is  full  of  rounded  and  angu- 
lar pieces  of  quartz,  varying  in  size 
from  a  pea  to  a  melon,  and  angular 
pieces  from  a  fourth  of  an  inch  to  a 
foot  across.  This  conglomeritic  rock 
has  a  very  homogeneous  matrix,  which 
exhibits  plainly  all  the  characters  of 
the  Oalciferous.  The  dip  of  these  beds 
on  the  south  of  the  exposure  is  S.  20 
degrees  E.  <  18  degrees,  and  on  the 
north  side  is  about  100  yards  wide, 
the  dip  is  N.  10  degrees  W.  <  12  de- 
grees. 

"The  Oalciferous  also  appears  near 
-Ormond  Corner  in  the  township  of  Win- 
<flie8ter,  Dundas  county,  in  bedis  of  lime- 
stone, as  well  as  on  the  east  point  of 
Racket  River,  on  the  south  side  of  the 
St.  Lawrence,  where  ledges  of  dark- 
gray,  sandy  limestone  outcrop.  The  south 
shore  of  the  river,  northward  for  some 
(Hstance  from  this  place,  is  low  and 
without  rock  exposures,  but  Oalciferous 
blocks  are  numerous. 

''At  the  bottom  of  Hungry  Bay  these 
limestones  ap|>ear  in  a  small  knoll,  hold- 
ing kuige  pockety  vugs  of  pink  and 
white  caicite  associated  with  iron  py* 
rites.  Some  of  the  upper  beds  are  slaty, 
and  where  the  caicite  occurs  the  rock  is 


of  a  grayish-lbuff  colour,  compact  and 
with  a  very  fine  grain,  almost  fine 
enough  to  be  used  for  a  lithographic 
stone,  were  it  not  that  it  contains  cer- 
tain inclusions  w^ich  unfit  it  for  that 
purpose.  The  dip  is  here  tiS.  30  degrees 
<  5.  This  place  has  been  opened  for  a 
quarry  and  some  of  the  material  used 
in  the  construction  of  the  Canada 
Atlantic  Railway  bridge  was  obtained 
from  it. 

*The  O&lciferous  also  appears  on  a 
small  brook  which  empties  into  the 
River  a  la  Graisse,  lot  17,  range  VII, 
Lochiel,  but  the  dip  could  not  here  be 
ascertained. 

Chazy  Formation 

"The  Chazy,  in  this  area,  has  not 
so  wide  a  distribution,  but  is  generally 
well  defined,  both  by  the  character  of 
its  shales  and  sandstones  and  by  the 
fossils  contained  in  the  upper  or 
limestone  portion.  In  the  western 
part  of  the  sheet  about  one  mile 
north  of  Manotick  station,  ledges 
of  bluish-gray  and  grayish  lUnestones 
a4[>pear,  whidi  pn^ably  belong  to  this 
formation.  Not  far  from  Berwick,  also, 
are  ledges  of  dark  bluish-gray  limestone 
dip  8.  40  degree's  E.  <  4  H purees.  These 
beds  extend  northwest  from  tbis  place 
as  far  as  Cannamore  post-office,  and  con- 
timie  on  in  this  direction.  A  similar 
rock  also  occurs  in  the  northern  part 
of  Dundas  and  the  southern  fwrt  of 
Russell. 

"Limestones  of  this  age  arc  also  seen 
about  two  and  a  half  miles  west  of 
Grantley  and  at  about  three  miles 
south  of  Ohesterville.  They  also  ap- 
pear, associated  with  shales,  about  two 
miles  northeast  of  West  Winchester,  as 
well  as  on  lot  22,  range  Xll,  Winchester 
township. 

"On  the  north  shore  of  the  St. 
Lawrence,  at  a  amall  point  opposite 
the  northeast  corner  of  Barnhart 
Island,  there  is  a  fine  exposure  of  green- 
ish and  black  Ohazy  shales.  They  are 
very  concretionary  and .  nodular  in 
places,  but  no  fossils  were  observed.  The 
dip  is  N.  10  degrees  W.  <^  2  degrees. 
These  shales  are  exceedingly  thin  and 
splintery  and  are  easily  crushed  in  the 
hand. 

"At  the  northeast  end  of  tdheiok's 
Island,  opposite  Mille  Roches,  are  fossil- 
iferous  flat-lying  Ohazy  limestones.  A 
quarry  has  been  opened  here  and  a 
quantity  of  material  taken  out  for  the 
construction  of  the  canal.  Specimens 
were  collected  from  these  quarries.  The 
limestone  at  this  place  is  bluish^black 
in  colour,  very  hard,  with  a  flinty  frac- 
ture, (highly  fossiliferons,  and  holds 
small  dAs  or  specks  of  dear  caicite.  It 
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is  of  fairly  good  quality,  though  aooM- 
what  eeamy  in  places.  On  weathered 
surfacee,  which  are  of  a  brownish  gray 
colour,  it  is  seen  to  be  concretionary, 
and  the  partings  of  the  beds,  which  vary 
from  six  to  twenty-four  inches,  are  very 
rough,  blackish  and  pitted.  I  am  told 
that  15,000  cubic  yards  a  year  have 
been  taken  out.  The  rock,  in  some 
places,  is  in  beds  of  nine  to  ten  feet 
thick,  with  generally  a  parting  at  about 
five  feet  from  the  surface. 

Trenton  Formation 

"The  Trenton  fonmution,  with  which 
is  associated  the  Black  Hiver,  has 
a  very '  extensive  development  in 
this  area,  in  the  western  part  of  the 
sheet,  beds  are  well  exposed  from  Billings 
Bridge  along  t^e  main  road  to  Britannia, 
where  also  the  Chazy  is  well  seen,  llie 
Trenton  is  also  well  exposed  near  Mr. 
Henry  Onderdonk's,  a  short  distance  to 
the  northwest  of  Aultsville,  as  well  aa 
in  the  township  of  Kussell,  on  one  o£ 
the  branches  of  the  Nation  River.  It 
also  appears  about  Orysler  in  the  town- 
ship of  Finch,  Stormont  county,  and 
^ence  extends  eastward  towards  Moose 
Creek. 

"Near  South  Finch,  the  bed  of  the 
Payne  River  consists  of  Trenton  lime- 
stone, and  there  are  also  fine  exposuresi 
about  South  Finch,  Lodi,  and  othen 
points  in  the  vicinity"     (82). 

Grenvfllc 

The  Caldf erous  is  the  only  one  of  tbe 
limestone-bearing  formations  reported  as 
occurring  in  this  county.  A  little  above! 
Maitland  in  the  township  of  Augusta 
layers  of  limestone  are  interbanded  withl 
sandstone.  Similar  exposures  are  seen! 
down  the  river  to  a  point  a  little  below) 
the    town    of   Prescott. 

"The  quarries  in  the  Caloiferous  for- 
mation yield  stone  principally  for  local 
use.  The  stone  is  largely  dolomitic,  but 
the  quarries  are  not  extensive.  AJong 
the  St.  Lawrence  east  of  Prescott.  where 
this  formation  is  extensive,  several  large 
quarries  are,  however,  found,  and  are 
worked  somewhat  extensively.  The 
l)rincipal  quarries  in  tbie  Black  River 
limestone  at  MiUe  Roches,  Glen  Rob- 
ertson, etc.,  have  already  been  referred" 
to"  (83).  See  also  under  Dundas,  Glen- 
garry and  other  eastern  counties. 

Grey 

"In  CoUinprwood  the  deposit  [the 
Utica   formation     in   the  3rd     and  4th 

(82)  G.S.C.,    1896,   pp.   62.    63   A. 

(83)  Ibid,   Sum.    Rep..   1899,   p.   l.%-7 


ranges  of  the  township],  consists  of 
dark  brownisb-bkick  abales,  intmrstrati- 
fied  with  occasional  beds  of  compact 
brownish  limestone."   (84) 

Clinton    Formation. — ^''From     Colling- 
wood,  the  general  outcrop    [of  the  es- 
carpment] turns  to  the  northwest;  but 
it  presents  a  very  deep  sinus,  southward, 
up    tbe  valley   of  the     Beaver     River, 
reaching  nearly  to   the  centre  of     the 
township  of  Artemisia;  and  another  up 
the  valley  of  ihe  Bighead,  in  St.  Vincent, 
Sydenham  and  Holland.    A  third  inden- 
tation carries  the  outcrop  a  few  miles 
up  the  Sydenham  Biv^     which     flows 
throu^  the  town  of  Owen  Sound  into 
the  bight  of  tiie  bay. 

"Though  the  Clinton  strata  are  thus 
easily  traced  b^  the  conspicuous  escarp- 
ment which  rises  precipitously  above 
them  [capped  by  Niagara  strata],  they 
themselves  are  but  seldom  seen,  being 
for  the  most  >part  concealed  by  a  talus 
of  debris.  The  base  of  the  series,  how- 
ever, is  nearly  as  well  marked  as  the 
summit,  by  the  isandstone  of  the  Grey 
band,  whd<m  crope  out  from  below  them, 
and  forme  a  low,  but  distinct  ten-ace.  .  . 

*Tn  several  places  in  the  township  of 
Sydenham  the  thin-bedded  limestones  of 
the  Clinton  formation  are  seen  to  rest 
upon  the  red  and  green  shales  of  the' 
Medina.  .  •  . 

"In  these  townships  [Collingwood, 
Euphrasia,  St.  Vincent  and  Sydenham], 
the  Clinton  formation  also  spreads  out 
somewhat  wider  than  usual;  and  the 
red  ferruginous  band,  which  marks  the 
upper  part  of  it,  is  met  with  in  several 
exposures,  though  nowhere  sufficiently 
charged  with  iron  to  constitute  a  work- 
able ore.  In  the  second  lot  of  the  fourth 
and  fifth  ranges  of  St.  Vincent,  in  a  bed 
of  bluish  shale,  near  the  summit  of  the 
formation,  crystals  of  gypsum  are  dis- 
seminated in  some  abundance. 

"At  Owen  Sound  the  Medina  rocks 
[sandstone]  are  limited  above  by  about 
twenty  feet  of  dolomite,  which  here  con- 
stitutes the  base  of  the  Clinton  forma- 
tion. This  dolomite,  which  is  of  a  yel- 
lowish color  and  weathers  yellowwh- 
brown.  contains,  in  great  numbers,  a  few 
species  of  silicified  fossils.  .  .  Between 
it  and  the  base  of  the  massive  lime- 
stones, which  are  classed  with  the  Nia- 
gara series,  the  surface  is  covered  with 
red  cliav.  The  strata  from  whdoh  this  is 
derived,  no  doubt,  represewt  the  iron  ore 
bod,  and  are  seen  in  several  places  with- 
in a  circuit  of  three  miles.  From  the 
bisrht  of  Owen  Sound,  the  Medina  and 
Clinton  formations  are  traceable  alon^ 
nearly  the  whole  lake  front  of  the  .town- 
ship of  Keppel;  and  in  the  vicinity  of 
Cape  Commodore  their  entire  thickness 
can   be   determined   by  actual    measure- 


184)    G.S.C.,    1863.    p.    211. 
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meikt.  Strata  of  ithe  HudBon  River  for- 
mation here  constitute  the  bause  of  the 
cliff,  above  which  the  red  and  green  Me- 
dina shales  present  a  volume  of  109  feet. 
Resting  upon  these,  the  Clinton  forma- 
tion shows  about  36  feet  of  thin-bedded 
magnesian  limestone,  between  which  and 
the  abruptly  oveordying  escairpment  of 
the  Niagara  series,  there  is  a  thickness 
of  about  150  feet.  In  this  the  strata  are 
partially  concealed;  but  a  considerable 
portion  of  them  appear  to  be  red  shales. 
Tlie  base  of  the  Clinton  appears  to  cross 
Colpoy'a  Bay,  at  about  three  and  a  half 
miles,  and  the  summit,  at  about  two 
and  a  quarter  miles,  from  its  western 
extremity;  having  a  mile  and  a  quarter 
for  the  breadth  occupied  by  the  forma- 
tion. From  this  it  would  appear  that 
tihe  slope  of  the  strata  in  this  part  is 
about  120  feet  in  a  mile.**   (85) 

Niagara  Formation 

"The  cliffs  [of  Niagara  limestone] 
continue  through  Mulmur  and 
Nattawasaga;  and  on  the  twen- 
ty-fourth lot  of  the  twelfth  range 
of  the  latter  township  the  whole  mass 
of  this  limestone  to  the  highest  part  of 
the  escarpment,  has  been  ascer- 
tained by  meaeurement  to  be 
about  160  feet  thick.  As  far  as  seen 
its  color  appears  to  be  greyish  at  the 
base,  gradually  passing  upwards  into 
buff  or  yellowish-white;  most  of  the 
beds  being  banded  with  the  two  colors. 
The  rock,  which  is  magnesian,  is  harder 
in  the  lower  than  the  upper  part,  and 
appears  to  be  encrinal  for  most  of  the 
thickness;  the  encrinites  abounding 
towards  tiie  top.  It  maintains  the  same 
colors  and  characters  alon^  what  is 
called  the  Blue  Mountain  ridge  through 
Collingwood  [township],  to  the  point 
where  the  ridge  approaches  nearest  to 
Lake  Huron;  and  it  is  probable  that  the 
formation  thus  far  does  not  diminish  in 
volume. 

"  In  the  vaJ'lev  of  the  Beaver  River,  5n 
Euphrasia  and  Artemisia,  the  same  lime- 
stone has  a  thickness  of  at  least  120 
feet.  At  the  head  of  the  valley,  on  the 
26th  lot  of  the  10th  range  of  Artemesia, 
the  stream  falls  over  a  precipice  oif  70 
feet  of  tha«  magnesian  limestone. 
Flowing  thence  rather  to  the  east  of 
north,  it  is  fla/nked  on  both  sides  by  bold 
eeoarpmentfl  of  the  rock,  which  gradual- 
ly separate  from  one  another:  leavinj? 
between  them  a  beautiful  and  fertile 
valley,  which  in  a  distance  of  about  eisrht 
miles  attains  a  breadth  of  three  miles. 
In  several  places  the  esoarnnnont  be- 
comes perpendicular,  and  in  a  precipice 
on  the  right  side  of  the  vallev.  about  the 
10th  lot  of  the  3rd  ran^re  of  Euphrasia, 
47  feet  of  the  rock  appear  to  constitute 

(85)   O.  a   C,  1863,  pp.    315^19. 


a  single  massive  bed,  without  divisional 
planes.  The  color  of  the  rock  is,  aa  be- 
lore,  a  pale  buff  or  yellowish-white,  and 
the  weathered  parts  display  obscure  en- 
crinites and  corals. 

"The  escarpment  on  the  left  side  of 
the  valley  continues  northward  into  SU 
Vincent;  and  then  makes  a  sharp  turn 
to  the  westward,  running  for  ten  miles 
in  that  direction  on  the  right  or  south- 
ern sdde  of  the  valley  of  Big  Head 
river,  which  is  supplied  from  it  with 
several  tributarieii.  On  the  left  side  of 
this  stream,  and  between  it  and  Owen 
Sound,  the  limestone  spreads  out  into  a 
high  dat^topped  hill,  situated  chiefly  in 
Sydenham,  amd  presenting  to  the  north- 
east a  vertical  escarpment.  The  em- 
erinal  portion  of  the  limestone  is  well 
displayed  at  the  sunmut,  while  the  char- 
acteristic Pentamerus  oblongua  occurs 
on  both  sides,  at  the  base  m  the  first 
range  of  ^uth  bydenhajn. 

"The  two  streams  which  flo>y  into  the 
bight  of  Owen  Sound,  the  Potawatamie 
from  the  southwest  and  the  Sydenham 
from  the  south,  fall  over  precipices  of 
20  and  50  feet  respectively,  of  the  lower 
part  of  the  same  limestone;  the  bottom 
of  which  is  from  20  to  30  feet  beneath 

the  cascades.  On  the  13th  lot  of  the 
^nd  range   of     Her  by   the     escarpment 

which  runs  between  these  two  falls  pre- 
sents a  height  of  60  feet;  at  the  base  of 
which  there  occurs  a  bed  abounding  in 
corals.  .  .  . 

''The  rock  of  the  escarpment  in  this 
neighborhood  abounds  in  excellent  ma^ 
terial  for  the  purposes  of  construction. 
About  two  miles  south  by  east  from  the 
town  of  Owen  Sound  there  are  unworked 
strata  of  a  white  or  pale  grey  color,  of 
which  the  upper  beds  are  from  two  to 
four  feet  thick,  and  the  lower  ones  occa- 
sionally over  twelve  feet.  The  upper  bed 
might  be  quarried  to  an  almost  bound- 
less extent,  and  would  give  a  very  fine 
and  lasting  stone.  The  lower  beds  are 
likewise  fit  for  building  purposes,  but  be- 
ing at  the  base  of  ai*  abrupt  precipice, 
th-ey  cannot  be  so  conveniently  quarried. 
Large  loose  blocks,  however,  skirt  the 
escarpment,  and  these  would  furnish  a 
supply  for  a  great  length  of  time.  About 
a  mile  and  a  half  up  the  Sydenham  River 
there  has  lately  been  quarried  from  the 
lower  beds  of  the  escarpment  some  fine 
stone  for  the  lighthouse  constructed  on 
GrifTith*s  Inland.  The  road  south  from 
Owen  Sound,  on  the  line  between  Syden- 
ham and  Derby,  crosses  the  base  of  the 
limestones,  about  a  mile  and  a  half  from 
the  town.  Afrter  a  rather  eharp  accent 
over  the  lower  part  of  the  escarpment, 
it  gmadually  rises  for  some  distance,  and 
reaches  what  ie  ooosldered  the  summit 
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of  the  formaitdoo,  on  tJbe  fttth  lot :  the 
total  (thickness  being  about  160  feet." 
(86) 

''The  bold  escarpment  formed  by  the 
Niagara  limestone  in  Derby  appears 
about  two  miles  west  of  the  town  of 
Owen  Sound,  and  between  this  poeition 
and  Colpoy'a  Bay  it  sweeps  round  to- 
wards the  iheighto  above  Cape  Commo- 
dore, in  a  line  conforming  in  some  de- 
gree to  the  shape  of  the  coast,  but  pre- 
senting a  less  salient  curve.  The  base 
of  the  Umestone  comes  upon  Oolpoy's 
Bay,  and  crosses  it,  probably,  about  two 
miles  and  a  quarter  from  its  bight."  (87) 

Guelph  Formation 

"Exposures  of  these  dolomites  [of 
the  Guelph  formation]  are  agaim 
met  with  on  the  Rocky  Saugeen 
River,  upwards  of  forty  miles 
N.W.  from  Fergus.  One  of  them  occurs 
about  three  miles  beyond  Durham, 
where  the  Garafraza  and  Owen  Bouni 
road  crosses  the  river.  Here  the  rock 
has  been  quarried  for  building  ston's 
and  for  burning  into  lime  The  lower 
part  is  a  light  greeniah-grey  sub-crystal- 
line magnesian  Idmestone,  divided  into 
beds  of  from  eight  to  ten  inches  thick 
with  very  obscure  fossHb;  while  the  up- 
per part  is  a  fipreyish-wliite  coralline 
mafis,  seven  feet  thick,  in  several  beds, 
of  which  the  thickest  is  3  feet.  .  .  An- 
other of  these  exposures  is  at  the  junc- 
tion of  the  Rocky  Saugeen  with  the 
main  stream,  in  the  rear  of  the  62nd 
lot  of  the  3rd  range  of  Bentinck  ; 
where  about  25  feet  of  the  rock  are 
seen  on  the  right  bank.  The  upper  12 
feet  consist  of  a  rougih,  irregular  bed  of 
greyifth-white  dolomite  ;  underlaid  by 
a  buff  colored  compact  stratum,  divided 
into  layers  of  from  3  to  4  inches.    ,    . 

"The  exposures  which  have  been  men- 
tioned between  Puslinoh  and  Bentinck 
belong  to  the  uptper  part  of  the  forma- 
tion, and  indicate  the  strike  of  its  sum- 
mit northward,  as  far  as  the  Rocky 
Sauprcen.  In  this  region,  with  the  ex- 
ception of  the  space  occupied  by  the 
westward  spur  of  the  Niagara  series  on 
the  Rockwood  anticlinal,  the  Guelph  for- 
mation presents  a  breadth  of  about  25 
miles,  opposite  to  Puslinch,  which  gradu- 
ally increases  to  35  miles  opposite  to 
Bentinck.  This  great  breadth  is  prob- 
ably due  in  part  to  t-ne  fact  that  the 
country  rises  with  the  general  sJope  of 
tshe  strata,  to  the  edge  of  the  eastern 
escarpment,  though  at  a  somewhat 
smaller   angle;    and   in   part     also   to   a 

(86)    G.    S.   C.    1863,    pp  328-9. 
(h7)  Ibid.,  p.  331. 


series  of  north  and  south  undulations, 
which  appear  to  exist  in  this  region.  .  . 
''From  Bentinck  northward  the  strike 
of  the  summit  of  the  formation  ap- 
pears to  continue  in  the  same  bearing 
as  betwieen  Puslindi  and  Bentinck,  for 
about  25  miles,  to  the  Klviere  aux 
Sables  (north).  The  base,  however,  fold- 
ing succeesively  over  the  supposed  anti- 
clinals  of  the  Beaver  River  and  Owen 
Sound,  the  breadth  of  the  formation  be- 
comes reduced,  between  the  latter  place 
and  the  Riviere  aux  Sablee  (north),  to 
ten  miles;  which  is  about  the  same  as 
that  whidh  it  a|)!pear8  to  have  between 
Guelph  and  Breslau. 

"It  has  already  been  stated  that  the 
strata  seen  near  the  mouth  of  RivieK 
aux  SiUes,  at  Chief's  Point,  probaWf 
strike  along  the  coaat  by  LyeU  Island 
to  Gape  Hurd,  and  belong  in  part  to 
the  Niagara  formation,  whose  char- 
acteristic fossils  are  met  with  in  sev- 
eral localitiee  along  the  shore.  These 
strata,  (however,  have  for  the  most  part 
the  Ucdiological  characters  of  the  Guelph 
formation,  and  some  of  their  unde- 
scriibed*  species  of  Murchesonia  have  a 
strong  resemblance  to  others  found  in 
this  series.  .  .  so  that  it  is  not  im- 
possiible  that  some  of  the  strata  along 
this  coast  may  contiTitute  a  passage  be- 
tween the  Niagara  and  Guelph  forma- 
tion,"    (88) 

Tihe  composition  of  the  limestones  be- 
longing to  the  Silurian  formations  in 
this  county  is  similar  to  that  of  the 
same  strata  in  Wentworth  and  other 
counties.  Analyses  of  Guelph,  Niagara 
and  Clinton  limestones  are  given  in  the 
descriptions  of  limestones  of  other 
counties.  They  all  carry  a  fairly  high 
percentage  of  magnesia. 


Marl 

Marl  deposits  are  numerous  in  the 
counties  of  Grey  and  Bruce.  "On  the 
26th  lot  of  the  1st  range  of  Bentinck, 
a  deposit  of  marl  has  been  traced  over 
8  or  10  acres  of  low  around,  which  :a 
cohered  with  heavy  t.mber.  The  marl 
13  Tfcry  solid  and  pu^e.  and  where  ex- 
niM)ned  was  found  to  be  I  cur  feet  in 
thickness."  (89) 

Following  is  an  average  analysis  of 
marl  used  in  the  manufacture  of  ce- 
ment at  the  Imperial  works,  Owen 
Sound  :    (90) 

(88)  G.S.C.,   1863,  pp.  342-344. 

(89)  Ibid,  p.  764. 


82. 


(90)  Cat.  Ont.  Mln.  Exhibit,  Buflfalo,  p. 
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Per 
(1.)  cent. 

SUica 1.43 

Ironoxide 0.18 

Alumina 0.20 

Lime    ....50.62 

Magnesia    2.09 

^^ition  loss  (carbonic  acid  and 
organic  matter) 45.58 

Solphaites    nil 

(2)  "From  a  deposit  occunring  on  lot 
twenty-four  of  the  ninth  concession  of 
the  townBhdp  of  Artemeeia.  .  .  .  The  de- 
poazt  covers  about  twelve  acres,  and  has 
a  depth  of  at  leaat  aeveni  feet. 

"The  ajr-diied  maitedal  Is  eaa*thy ; 
slightly  ooherent;  color,  yeUowish- 
white.  It  contains  a  few  shells  and 
some  root  fibres. 

"It  wae  found  by  Mr.  F.  G.  Wait  to 
have  the  following  composition: 

(After    drying    at    100   deg.   C. — ^Hygro- 
scopic water-  0.34  per  cent.) 

Lime    48.73 

Magnesia   0.73 

Alununa 0.28 

Ferric  oxide 0.25 

Manganous  oxide   traces 

Potassa " 

Soda    " 

Carbonic  acid 38.09 

Sulphuric  acid 0.06 

Phosphoric  acid     0.02 

Silica,  soluble 0.21 

Insoluble  mineral  matter 8.30 

Organic  matter,  viz.,  vegetable 
fibre  in  a  state  of  decay,  and 
products  of  its  decay,  such  as 
humus,  humic  acid,  etc,  and 
possibly      a      little      combined 

water 3.30 


100.87 


^'Assuming  the  who4e  of  the  lime  to 
be  present  in  the  form  of  carbonate, 
trifling  quantities  of  which  are,  how- 
ever, present  in  other  forms  of  com- 
bination, the  amount  found  would  cor- 
respond to  87.02  per  cent,  carbonate  of 
lime. 

"The  insoluble  mineral  matter  was 
found  to  consist  of  : 

Per  cent. 

Silica    5.56 

Alumina   and    ferric    oxide    2.17 

Lime 0.06 

3iagnesia 0.04 

Alkalies 0.47 


8.30 

(3)  "From  a  deposit  at  Shallow  Lake, 
township  of  Keppel.  .  .  The  deposit  ex- 
tends over  an  area  of  upwards  of  five 
hundred  acres,  and  has  an  average  depth 
of  about  six  or  seven  feet. 


'*The  air-diried  material  is  earthy, 
somewhat  coherent;  colour  almost  white. 
It  contains  no  visible  shell  remains  or 
root-fibres. 

"An  anadysds  by  Mr.  F.  G.  Wait  show- 
ed it  to  contain  : 
(After   drying  at    100   deg.    C.      ttygro 

scopic  water  equals  0.30  per  cent.) 

Lime 62.52 

Magnesia    1.04 

Alumina   0.08 

Ferric  oxide 0.16 

Manganous  oxide traces 

Carbonic  acid 42.47 

Sulphuric   acid    0.02 

Phosphoric  acid 0.01 

Silica,  soluble 0.08 

Insoluble  mineral  matter 1.74 

Organic  matter,  viz.,  vegetable 
fibre,  in  a  state  ol  decay,  and 
products  of  its  decay,  such  as 
humus,   humic   acid,   etc.,     and 

possibly  a  little  combined  water  2.70 

100.82 

"  Assuming  the  whole  of  the  lime  to 
be  present  in  the  form  of  carbonate, 
trifling  quantities  of  which  are,  how- 
ever, present-  in  other  forms  of  com- 
bination, the  amount  found  would  cor- 
respond to  93.79  per  cent,  carbonate  of 
lime. 

"The  insoluble  mifneral  mattecr  was 
found  to  consdflt  of  :    (91) 

Per  cent. 

Silica 1.22 

Alumina  and  ferric  oxide   .   . .     0.32 

Lime 0.03 

Magnesia    traces 

Alkalies   0.17 


1.74  '» 

"Depofltrte  of  calcaireous  tufa  occur  in 
many  places  along  the  base  of  the  Nia- 
gara formation  in  the  counties  of  Grey 
and  Simcoe.  The  most  considerable 
known  is  on  the  banks  of  the  Beaver 
Kiver  in  Euphrasia  and  Artemisia,which 
probably  covers  1,000  acres.  An  area 
of  about  300  acres  of  tufa,  with  an  av- 
erage thickness  of  five  feet,  occurs  in  a 
similar  geological  position  at  the  falls  of 
the  Noisy  River  in  Nottawasaga."  (92) 

Haldimand 

The  limestone  formations — Onondaga, 
Lower  Helderberg  or  Water  Lime,  and 
Corniferous — of  this  county  are  briefly 
described  in  the  following  notes  : 

Onondaga  Formation 

**The  exposures  of  the  Onondaga  for- 
mation in  Canada,  so  far  as  yet  ex- 
amined, appear  to  belong  chiefly  to  the 

(91)  G^.C,  1804.  pp.  29-31  R. 

(92)  Ibid.  1868.  p.  804. 
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upper  portions,  from  the  summit  to  a 
little  below  the  g7psum-4)earixig  beds. 
These  portions  consist  of  dolomites  and 
soft  crumbling  shales,  which  are  green- 
ish, and  sometimes  dark  brown  or  bluish 
in  color,  and  are  often  dolomitic  The 
dolomites  are  mostly  of  a  yellowish 
brown  or  drab  color,  and  are  in  beds 
which  seldom  exceed  a  foot  in  thick- 
ness. Th-ey  often  exhibit  the  vesicular 
or  the  lenticular  cavities  just  described. 
Some  beds  of  a  bluish  dolomite  are^ 
also  met  with;  and  many  of  the  strata, 
both  above  and  below  the  gypsum,  con- 
tain such  a  proportion  of  clay  as  makes 
them  fit  for  hydraulic  cement. 

"The  beds  of  gypsum  are  never  con- 
tinuous for  long  distances,  but  appear 
as  detached  lenticular  or  dome-like 
masses;  the  strata  above  them  bein^ 
arched  over  and  often  broken,  while 
those  below  constitute  an  even  undis- 
turbed floor.  The  gypsum  is  interstra- 
tified  with  the  dolomite,  and  often  sep- 
arted  by  beds  of  it.  The  layers  of 
gypsum  may  sometimes  extend  for  a 
quarter  of  a  mile,  but  they  have  always 
been  found,  on  working,  to  be  len- 
ticular in  form,  and  to  gradually  thin! 
out,  until  the  strata  above  and  below 
the  masses  come  in  contact.  This  pe- 
culiar structure  gives  rise  to  mounds  on 
the  surface,  which  are  regarded  by  the' 
inhabitants  as  indicative  of  the  pres- 
ence of  gypsum  beneath. 

"Between  the  Niagara  and  the  Grand 
River  tlio  ^^'o^kable  masses  of  gypsum, 
if  any  are  present,  are  concealed  by  the 
drift,  but  on  the  Gnramd  River  they  are 
seen  twelve  or  fourteen  miles  above  it* 
mouth,  in  the  third  range  of  North 
Cayuga,  and  thence  are  traced  to  Paris. 
Their  strike  appears  to  coincide  w1th{ 
the  general  course  of  the  river.  A  large 
deposit  of  gypsum,  which  has  been  ex-f 
tonsively  wrought,  occurs  on  the  land- 
of  Mr.  Brown,  about  three  miles  below 
the  village  of  Cayuga,  on  the  left  bank 
of  the  Grand  River.  It  is  supposed  to 
extend  over  at  least  sixty  acres,  and; 
is  generally  covered  only  by  drift.  In; 
some  parts,  however,  portions  of  thin 
dolomitic  l><^d<«  are  found,  resting  upoi^ 
the  <ryi>sum,  ^vhich  is  five  feet  in  thick- 
ness and  very  pure.  The  lower  portion 
includes  some  thin  interrupted  layers  ot 
dolomite,  which  are  vesicular  '  when 
weathered.  In  a  well  sunk  upon  thig 
bed,  near  the  proprietor's  house,  there 
were  found  beneath  the  pypsum  about 
twenty  feet  of  dolomite,  containing 
small  portions  of  ^psum,  beneath 
MJiich.  nit  tlio  lK)ttom  of  the  well,  were 
three  or  four  feet  of  unmixed  dolomite, 
fit  for  water  cement.  Tlie  dip  of  thq 
be<^,  which  is  about  S.  20  degrees 
^\  .  L*        (ic^H't's        \N«»uM       carry 

it      under       tlie    level       of    the    river; 


and  the  position  of  the  summit  of  the 
forvna.tion,  whkh  is  seen  at  a  little  dis- 
tance on  the  other  fride  of  the  river, 
would  apparently  g^ve  a  thickness  of 
about  ninety  or  one  Unndred  feet  above 
the  gypsum.  This  upper  portion  of  the 
formation,  as  seen  in  Jones's  tract,  con- 
sists of  a  dark  ferruginous  shale,  with 
noaules  of  yellowish-grey  chert;  in- 
terstratified  with  greenish  marl,  con- 
taining harder  layer<v.  'llhe  thickneu 
of  these  beds  is  abouv  thirteen  feet,  and 
they  are  surmounted  by  about  five  feet 
of  yellowish  shale  and  tiifaceous  doit- 
mite,  with  vesicular  bands. 

"About  five  miles  above  Brown's  plas- 
ter bed,  gypsum  occurs  in  Indiana,  on 
the  left  bank  of  the  river,  and  about 
four  miles  farther,  near  to  York,  on 
both  sides.  The  following  is  a  descend- 
ing section  of  the  strata  observed  in  the 
latter  vicinity,  near  Mount  Healy,  at  the 
plaster  bed  o^  Mr.  Taylor  : 

Ft.    In. 
Drsib-colored  dolomite,  with  some 
blue  layers,    in  beds    of  aibout 

five  inches 2      3 

Greenish  shales 3      U 

Drab^olored  vesicular    dolomite, 

yielding  good  lime 1      6 

Blue  thin-bedded  hard  Ume- 
fttone,  said  to  be  fit  for  hy- 
draulic purposes ]      7 

Rire  white  gypsum,  with  bluish 

bands 3      ts 

Blue  schistose  argillaceous  dola- 
mite,  some  of  it  fit    for  water 

cement S      0 

Grey  dolomite,  with  joints  at 
rigiht  angles  to  the  beds,  which 
are  thicker  at  the  bottom  than 
at  the  top,  and  separated  by 
partings  of  shale tt      0 

22    10 

"In  the  bed  of  the  river  at  York  is 
a  stratum  of  solid  limestone,  which 
would  underlie  the  above  section:  it 
holds  small  quantities  of  galena.  The 
dip  of  the  measures  in  this  part,  judg- 
ing by  the  strike  of  the  summit  of  the 
formation,  is,  like  that  of  Cayuga,  about 
S.  20  degrees  W.;  but  it  is  not  easy  to 
determine  the  slope.  If  we  assume  the 
thickness  of  t^e  overlying  portion  to  be 
the  sam^  as  before,  the  distance  of  the 
BUimmit,  which  is  nearly  five  miles,  would 
give  a  slope  of  about  20  feet  in  a  mile. 

"Three  adit«  have  been  opened  in  this 
plaster  bed  at  Mount  Healy,  and  afford 
pfood  opportunities  of  studying  the 
jOT>siferous  rocks.  One  of  the  most  re- 
markable characteristics  is  the  irre^lar 
nature  of  the  bedding.  Some  of  the  lay- 
ers of  dolomite  immediately  below  the 
gypsum,  to  the  east  of  it,  are  seen  to 
au<rment  and  to  then  diminish  consider- 
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aiKIy  in  thickness  in  the  distance  of  a 
few  feet;  giving  thus,  at  tlrst  sight, 
the  appearance  of  undulations,  while  the 
beds  beneath  are  oonvpletely  horizontal. 
In  the  central  opening,  a  layer  of  dolo- 
mite, not  seen  in  the  others,  is  int4^r- 
stratified  with  the  gypsum;  and  in  one  of 
the  adits,  the  gypsum  bed  is  observed 
to  tnin  out,  the  strata  from  above  bend- 
ing downwards,  and  conforming  to  it. 
It  results  from  these  irregularities  in 
the  beds  that  sections  in  ditl'erent  por- 
tions are  by  no  means  concordant,  in 
one  part  three  or  four  feet  of  dolomite 
overlie  the  gypeum  bed,  the  upper  part 
being  vesicular,  and  a  portion  of  it 
filled  with  crystalline  carbonate  of 
lime.  Here,  inunodiately  resting  upon 
the  gypsum,  is  a  reddish  ferruginous 
layer,  followed  by  two  inches  of  green 
shale.  In  another  opening,  this  thin 
layer  of  shale  is  succeeded  by  a  few 
inches  of  plastic  calcareous  olay:  to 
Wihich  succeed  very  thin  bedded  vesicular 
dolonutes,  whose  surfaces  are  marked 
with  the  branching  lines  already  de- 
scn>bed.  Farther  on.  this  layer  of  shale 
becomes  a  foot  or  two  in  thickness;  and 
it  includes  portions  of  travertine,  wbicb 
is  sometimes  compact  like  alabaster,  and 
forms  considerable  masses  in  the  fissures 
of  the  overlying  beds.  At  about  tbrae 
feet  above  the  principal  mass  of  gyp* 
sum.  a  second  interrupted  layer  is  met 
with,  which  is  very  pure,  it  is  generally 
only  a  few  incbes  thick;  but  it  swells  to 
a  foot  or  two  in  some  places,  and  in 
others  is  wanting. 

"At  Aibman's  plaster  bed,  a  mile  and 
a  half  above  York,  on  the  left  bank  of 
the  Grand  Kiver,  the  mass  of  gypsum  is 
seven  feet  in  thickness,  but  is  divided 
into  six  layers  by  interstratitied  bands 
of  dolomite,  of  from  two  to  six  incbes: 
tihe  same  band  varying  in  short  dis- 
tances. The  upper  portion  of  gypsum  is 
two  feet  thick,  and  is  pure  and  white: 
the  lower  portions  are  mixed  with  dolo- 
mite and  are  less  pure,  immediately 
sbove  the  gypsum  is  a  sandy  ferrugin* 
ous  layer  of  from  two  to  six  inches: 
then  after  some  layers  of  dolomite,  occur 
eighteen  inches  of  greenish  sbale,  fol- 
lowed by  four  feet  of  yellowish  vesicular 
dolomite.  For  the  next  two  miles,  as  far 
as  Seneca,  the  gypsum  appears  occasion- 
ally, In  thick  rounded  masses,  enveloped 
and  underlaid  by  green  shales,  the  lower 
portions  of  which  sometimes  include 
small  interrupted  layers  of  the  mineral. 

"About  two  and  a  quarter  miles  across 
the  measures,  in  a  direction  nearly  8.W. 
from  Seneca,  there  is  an  exposure  at  Mo- 
Kende's  mills,  of  about  twelve  feet  of 
beds  belonging  to  this  formation,  which 
may  be  fifty  or  sixty  feet  higher  in  the 
series    than     the  gypsum.    The  section 


consists  of  drab-ooiored  doLomite,  some- 
times vesicular,  interstratjhed  with  hard 
blue  slaty  layers,  and  with  green  shales; 
which  sometimes  include  thin  dark-col- 
ored laminae.  The  same  strata  are  met 
with  again  at  Barton  (Jreek,  about  a 
mile  south  from  McKenzie's  mills.  Some 
of  the  beds  at  both  places  yield  good 
lime,  but  others  are  unfit  for  burn- 
ing."   (93) 

Lower  Helderberg 

"The  third  locality  in  which  character- 
istic fossils  of  the  Lower  Helderberg,  or 
Water  Lime,  formation  have  oeen 
found,  is  at  Rattlesnake  falls,  on  a 
small  tributary  of  the  Grand  River,  on 
the  thirty-fifth  and  thirty-sixth  lots  of 
the  first  range,  south  of  the  Tal- 
bot road,  in  Cayuga,  where  a 
series  of  beds  occurs,  very  much  re- 
sembling those  of  Jones's  tract  [see  un- 
der Welland  county],  but  showing  not 
more  than  half  the  thickness."  (94) 

Comiferous  Formation 

"Many  of  the  beds  [of  the  Corniferous 
formation],  contain  silicified  organic  re- 
mains. Tliese,  in  some  localities,  as  in 
North  Cayuga,  and  at  Port  Colbome,  art 
found  weathered  out  and  loose  in  great 
abundance,  at  the  surface  of  the  ground. 
Some  of  the  beds  are  little  more  than 
an  aggregate  of  silicified  organic  re- 
mams,  with  so  little  calcareous  matter 
that  the  whole  mass  coheres,  after  the 
carbonate  of  lime  has  been  dissolved  out. 
Thti  Corniferous  limestones,  imlike  the 
great  mass  of  the  Middle  and  Upper 
Silurian  strata  in  Western  Canada 
[Ontario],  effervesce  freely  with  acids, 
and  are  not  dolomitic.     .     .     . 

"To  the  west  of  the  Grand  River,  in 
tho  counties  of  Haldimand  and  Norfolk, 
the  Corniferous  limestones  are  often 
seen  resting  on  the  Oriskany  formation, 
and  forming  small  emlm^nces,  which  pre- 
sent escarpments,  with  the  sandstone  at 
their  base.  These  limestones  are  here  of 
a  drab  color, -and  abound  in  chert.  The 
orfiranic  remains  with  which  the  strata 
abound  are  entirely  silicified  in  many  of 
the  beds,  while  in  others  they  have  un- 
dergone no  such  change.     .     ,     . 

"Higher  in  the  series,  along  the  same 
line  of  country,  blue  limestones,  some- 
times to  the  amount  of  20  feet,  with 
cjrey  beds  in  less  volume,  are  associated 
with  chert  lavers.  and  interstratified 
with  bands  of  a  drab-colored  limestone. 
These  strata  are  sometimes  quarried, 
and  yield  "rtone  fit  for  building  pur- 
poses."    (95) 

(93)  G.S.C.,  1803.  pp.  347-9. 

(94)  Ibid.  pp.  354-355. 

(95)  Ibid.  pp.  866-871 
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Quarries 

"On  the  bank  of  the  Grand  river,  four 
luilea  south  of  Cayuga,  my  brothers  own 
a  quarry.  It  is  a  limestone,  but  is  mag- 
nesian,  and  is  not  good  for  lime.  Under 
that  bed  there  is  a  layer  of  stone  that 
could  be  manufac turned  into  cement. 
iSome  years  ago  a  quantity  was  burned 
m  an  ordinary  lime-kiln.  Only  a  few 
barrels  were  nuide,  but  it  worked  aA 
well  as  the  Thorold,  and  very  much  like 
it.  The  stone  is  grey  and  brown  in  col- 
or; a  considerable  quantity  was  quar- 
ried as  building  stone,  and  they  get 
blocks  from  twelve  to  fifteen  inelies 
thick;  it  has  been  used  at  Dunnville.  The 
quarry  extends  along  the  bank  of  the 
nver  about  half  a  mile.  The  stone  does 
not  stand  the  weather  as  well  as  the 
sandstone;  it  is  more  liable  to  crumble. 
About  three  miles  from  Ridgeway  there 
is  Corniferous  limestone,  it  is  exten- 
sively used  in  making  lime,  cuid  makes 
a  first-class  article,  very  white  and  about 
the  same  quality  as  the  Beachville 
lune."  (96) 

"A  third  excellent  exposure  in  this 
vicinity  is  at  Teitz'  quarry,  lot  1  in  the 
fourteeutli  concession  of  Walpole,  which 
probably  lies  at  a  higher  horizon  than 
either  of  the  preceding.  About  ten  feet 
are  exposed  of  roughly-bedded  limestones 
with  numerous  fossils,  whioh  are  in  some 
respects  different  from  the  assemblage 
at  the  two  other  quarries.  Some  species 
are  found  here  which  are  rare  or  quite 
absent  from  the  previously  described  de- 

(>06it8. 

*'At  Springvale,  lot  6  in  the  fourteenth 
concession  of  Walpole,  outcrops  an  even 
bedded  non-fossiliferous  limestone  show- 
ing  glacial  striae  west-southwest  on  the 
surface.  The  heaviest  beds  are  eight  to 
ten  inches  thick  and  of  a  whitish  gray 
color.  Below  the  level  of  the  quarry  the 
rock  is  said  to  be  a  blue  limestone,  but 
tlii«  requires  confirmation.  The  non-fos- 
siliferous Limestone  shows  increasing  si- 
lica on  descendinjr.  The  average  lime 
made  from  the  rock  has  hydraulic  pro- 
perties and  requires  about  16  to  1  of 
pravel  to  make  a  durable  cement.     (97) 

(00)  Hon.  J.  Baxter  in  Roy.  Com.,  1890, 
D.   55. 

<*M)  A  simiplo  of  the  lowor  flinty  Invor 
in  the  lime  kiln  at  Springvale  was  col- 
lected by  the  writer.  Mr,  Burrows  found 
it  to  have  the  porcontasre  composition 
prlven  in  column  1.  Another  j?eneral  sample 
from  this  quarry  had  the  composition 
Fhown   in   2  : 

1.  2. 

Moisture ."^O  

Insoluble  residue 1.00  23.24 

Alumina    trace  1.28 

Ferric   oxide   ^ 02  1.10 

Calcium  oxide   30.20  39.04 

Majjnesinm   oxide    20.80  l."? 

Carbon    dioxide    40.02  31.78 

Sulphur   trioxidc 33  .13 

100.53  97.78 


Analysis  : 

Ter  cent. 

Moisture 0.15 

bilioa ;i.0U 

Alumina ;4.^ 

ITerric  oxiue i  .8U 

Calcium  oxidn '6i,o6 

Auia^nesium  oxide 17 .79 

igniiioii  loM 44.73 

"Overlying  this  and  a  lew  rods  west 
of  the  exposures  are  beds  ol  Oriskany 
sandstone  six  to  eight  feet  in  thick- 
ness.    •    •    • 

'*The  fossils,  with  the  exception  of  the 
ganoid  fragment,  are  mostty  oasts,  tao 
calcareous  matter  of  the  sheii  having  been 
cissjlved.  Two  aorta  of  stone  are  quar- 
ried from  this  exposuie,  an  extremely 
hard  vaiiesty  with  silioioiis  cement  wihieL 
may  prove  useful  lor  grmostones  and 
for  refractory  purposes,  and  a  soft  fri- 
able example  possessing  insufficient  co- 
herence to  make  a  aat£factory  building 
stone.  Above  the  sandstone,  towards 
the  northwest  comer  of  lot  6  in  ihe  four- 
teenth concession  of  Walpole,  is  a  ridge 
of  Corniferous  rock,  presenting  the  char- 
acteristic fossils  of  the  coralline  beds  and 
many  fragments  of  trilobitea.     .    .    . 

*'bouthwest  of  these  deposits,  on  the 
farm  of  Elias  iShoap,  lot  9  in  the  thir- 
teenth concession  oi  Walpole,  is  an  ex- 
cellent exposure,  showing  20  feet  of  ver- 
tical section,  l^e  upper  strata  consist 
of  about  ten  feet  of  thin-bedded  fossil- 
iferous  cherty  limestone  with  corals  pre- 
dominating, as  at  Rockford.  This  is  un- 
derlaid by  five  feet  of  soft  sandstone  a« 
at  Springvale,  while  the  bottom  five  feei 
consist  of  hard  indurated  sandstone  with 
silicious  cement. 

'*But  occasional  small  outcrops  are 
seen  from  this  point  to  Hagersville, 
where  are  situated  some  of  &e  most 
extensive  quarries  in  the  district.  Gla- 
cial striae  west-southwest  are  observed 
on  the  surface  rock.  The  upper  ten  feet 
of  this  section  show  the  cherty  coralline 
limestone  with  a  predominance  of  favo- 
sitoid  corals,  below  which  lie  six  or  eight 
feet  of  more  heavily  bedded  and  less  fos- 
siliferous  stone  of  excellent  quality 
for  building  purposes.  Underlying  this 
layer  are  two  feet  of  stone,  which  is 
practically  all  flint,  and  is  succeeded  by 
five  feet  of  good  blue  limestone,  giv- 
ing the  following  analysis  (98)  : 

(98)  Samples?  collected  by  the  writer  at 
the  Hagrersville  quarry  were  found  to 
have  the  following:  composition  : 

1.  2.  3, 

Insoluble  residue  . .     . .     loisO    12!«8      4.78 

Ferric  oxide •  .72        .92 

Alumina    /  *^         *^ 

T-'Tne 41.92    44.00    4«;52 

Magnesia 67      8.77      4.85 

Sulphur  trioxjde 32         .18        .41 

Carbon  dioxide 8i..T7     .^S.66    41.42 

Moisture   5.28 60 

,     ,  100.00  100.27    99.72 

1.  lower  3  ft.  of  quarry;  2.  lower  layer 
at  the  northeast  corner  of  the  quarry;  8. 
above  lower  3   ft.   of  quarry  face. 
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Per  cent. 

"Moisture  0.24 

Insoluble  residue 5.32 

Ferrie  oxide 1-21 

Alumina    3.99 

Lime 45.14 

Magnesia 1*64 

Carbonic  acid 35.46 


Loss  on  ignition 


.40.89 


'*The  writer  is  informed  that  a  drill 
hole  87  feet  exposed  nothing  but  con- 
tinuous limestone.  Most  of  the  pro- 
duct of  these  quarries  is  made  into 
rubble,  in  which  an  extensive  trade  is 
carried  on.  The  percentage  of  silica 
has  the  effect  of  rendering  the  rock 
rather  hard,  and  somewhat  impairs  its 
value  as  a  building  stone  on  account 
of  the  added  difficulty  of  chiselling. 

"Two  miles  south  of  Hageraville,  at 
the  'Gore/  the  soft  sandstones  of  the 
Oriskany  crop  out,  underlaid  as  usual 
by  the  smooth  non-fossiliferous  lime- 
stone. 

"Following  the  road  from  Hagersville 
to  Cayuga,  the  first  exposures  are  of 
the  hard  cherty  limestone  seen  at  the 
cutting  of  the  M.C.R.  This  rock  under-* 
lies  the  eandsitone  and  separates  it 
from  the  "waterlime";  it  was  not  ob- 
served at  Springvale  and  does  not  appear 
to  be  continuous.  The  Oriskany  sand- 
stone reaches  a  thickness  of  15  feet  in 
this  vicinity,  and  shows  distinct  traceei 
of  glaciation  in  a  west-southwest  direct 
tion.  The  rock  itself  is  more  compact^ 
and  of  better  grain  that  that  at  Spring- 
vale,  and  is  quarried  at  several  points 
along  the  road.  The  above  mentioned 
chert  is  absent  at  many  points,  the 
sandstone  being  directly  succeeded  by 
the  smooth  limestone,  an  average 
analysis  of  which  gives  : 

Per  cent. 

''Water  0.35 

Silica 3.44 

Alumina 2.34 

Ferric  oxide 1.86 

Calcium  oxide 26.61 

Magnesium  oxide    17.47 

Ignition  loss 44.96 


"  On  lot  40  in  the  fourth  concession 
of  North  Cayuga,  this  lime  rock  is  again 
exposed  where  a  quarry  has  been  opened 
by  Mr.  J.  Best.  The  upper  ten  feet 
consist  of  the  even- bedded  gray  non- 
fossiliferous  limestone,  while  the*  lower 
part  shows  the  same  lack  of  fossils  but 
Lj  of  a  bluish  hue,  and  capable  of  being 
quarried  in  larger  blocks.  The  analysis 
of  this  rock  is  as  follows  : 


Per  cent. 

"Water  0.56 

Silica 4.14 

Alumina 26.60 

Ferric   oxide    1.56 

Calcium  oxide 20.09 

Magnesium  oxid-e 14.51 

**  The  unusually  high  percentage  of 
alumina  is  remarkable;  this  rock  might 
well  be  used  to  enrich  others  in  the  vi- 
cinity whose  content  of  alumina  is  too 
low  for  the  best  results  in  the  manufac- 
ture of  hydraulic  cements.  The  surface 
of  the  rock  at  this  q^uarry  shows  distinct 
glacial  striae  running  west-southwest. 
The  overlying  soil  is  heavy  boulder  clay. 
On  lot  36  I.S.  of  North  Cayuga,  the  val- 
ley of  denudation  of  Hattlesnake  creek 
shows  an  excellent  section  of  these  low- 
er beds,  about  30  feet  being  exposed* 
The  upper  portions  consist  of  the  non- 
fossiliferous  waterlime  beds,  separated  by 
shaly  layers,  while  at  the  bottom  of 
the  section  bluish,  friable  limestones 
crop  out.  Much  of  this  stone  is  line- 
grained  and  very  uniform;  it  Should  af- 
ford examples  suitable  for  lithographic 
work. 

"We  have  therefore  in  this  vicinity 
thirty  or  forty  feet  of  the  so-called  wat- 
erlime belonging  to  the  Lower  Ueider- 
berg  series  resting  on  a  shaly  blue  lime- 
stone and  covered  in  places  by  a  nar- 
row bed  of  chert,  or  wihere  this  is  ab- 
sent, succeeded  directly  by  the  Oriskany 
sandstone  sbowmg  a  maximum  ttiicknese 
of  twenty  feet.  Close  above  the  sand- 
stone are  the  coralline  layers  of  the 
Corniferous,  which  is  attested  by  the 
fact  that  in  many  of  the  fields  sur- 
rounding the  sandstone  exposures,  fos- 
sils of  this  type  may  be  collected.    .    . 

*•  From  this  vicinity  southward  to  Cay- 
uga no  more  exposures  are  encountered, 
the  rock  being  hidden  beneath  a  uniform 
bed  of  clay.  South  of  this  town  outcrops 
are  well  known,  but  the  expedition  was 
not  carried  so  far."  (99) 

The  Hagersville  quarry,  operated  by 
the  Hagersville  Contracting  Company,  is 
situated  near  the  town.  The  stone  makes 
good  road  material  and  is  used  chiefiy 
for  this  purpose  and  for  concrete.  The 
quarry  has  a  depth  of  about  12  feet 
and  covers  a  considerable  area.  The  up- 
per layers  contain  silicified  fossils  and 
chert  nodules  which  add  to  its  value  as 
a  road  material,  but  the  lower  three  and 
one-half  feet  is  pretty  free  from  fossils, 
and  has  been  used  by  the  St.  Thomas 
car  wheel  works  as  a  flux.  The  crush- 
ing capacity  of  the  plant  is  about  400 
tons  a  day.  In  summer  80  or  90  men 
are  employed.  In  winter  the  force  is 
less.  Shipments  are  made  by  the  Michi- 
gan Central  and  Grand  Trunk  railways. 
The  crushed  stone  is  shipped  as  far  west 
as  Windsor.     The  color  of  the  beds  in 

(99y  B.  M..  Vol.  XII..  pp.  143-7. 
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Quarries 

"On  the  bank  of  the  Grand  river,  four 
luilea  south  of  Cayuga,  my  brothers  own 
a  quarry.  It  is  a  limestone,  but  is  mag- 
nesian,  and  is  not  good  for  lime.  Under 
that  bed  there  is  a  layer  of  stone  that 
could  be  manutac turned  into  cement. 
iSome  years  ago  a  quantity  was  burned 
m  an  ordinary  lime-kiln.  Only  a  few 
barrels  were  nuide,  but  it  worked  ba 
well  as  the  Thorold,  and  very  much  like 
it.  The  stone  is  grey  and  brown  in  col- 
or; a  considerable  quantity  was  quar- 
ried as  building  stone,  and  they  get 
blocks  from  twelve  to  fifteen  inelies 
thick;  it  has  been  used  at  Dunnville.  The 
quarry  extends  along  the  bank  of  the 
river  about  half  a  mile.  The  stone  does 
not  stand  the  weather  as  well  as  'the 
sandstone;  it  is  more  liable  to  crumble. 
About  three  miles  from  Ridgeway  there 
is  (Jorniferous  limestone.  It  is  exten- 
sively used  in  making  lime,  cuid  makes 
a  first-class  article,  very  white  and  about 
the  same  quality  as  the  Beach ville 
lime."  (96) 

**A  third  excellent  exposure  in  this 
vicinity  is  at  Teitz*  quarry,  lot  1  in  the 
fourteeutli  concession  of  Walpole,  which 
probably  lies  at  a  higher  horizon  than 
either  of  the  preceding.  About  ten  feet 
are  exposed  of  roughly-bedded  limestones 
with  numerous  fossils,  whioh  are  in  some 
respects  different  from  the  assemblage 
at  the  two  other  quarries.  Some  species 
are  found  here  which  are  rare  or  quite 
absent  from  the  previously  described  de- 
posits. 

**At  Springvale,  lot  6  in  the  fourteenth 
concession  of  Walpole,  outcrops  an  even 
bedded  non-fossiliierous  limestone  show- 
ing glacial  striae  west-southwest  on  the 
surface.  The  heaviest  beds  are  eight  to 
ten  inches  thick  and  of  a  whitish  gray 
color.  Below  the  level  of  the  quarry  the 
rock  is  said  to  be  a  blue  limestone,  but 
this  requires  confirmation.  The  non-fos- 
siliferous  limestone  shows  increasing  si- 
lica on  descending.  The  average  lime 
made  from  the  rock  has  hydraulic  pro- 
perties and  requires  about  16  to  1  of 
gravel  to  make  a  durable  cement.     (97) 


(06)  Hon.  J.  Baxter  in  Roy.  Com.,  1890, 
D.  55. 

(*<7)  A  sample  of  the  lower  flinty  Invor 
in  the  lime  kiln  at  Springvale  was  col- 
lected by  the  writer.  Mr.  Burrows  found 
it  to  have  the  percentagre  composition 
given  In  column  1.  Another  general  sample 
from  this  quarry  had  the  composition 
Fhown   in   2  : 

1,  2. 

Moisturo 30  

Insoluble  residue  1.60  23.24 

Alumina    trace  1.28 

Ferric   oxido   ^ 62  1.10 

Calcium  oxide 30.26  39.04 

Mnprnesium   ox.idc    20.80  l."! 

Carbon    dioxide    46.62  31.78 

Sulphur   trioxide 33  .15 

100.53  97.78 


Analysis  : 

Ter  cent. 

Moisturu 0.15 

bilioa a.flU 

Alumina Jk.^ 

ir«rricoxiae 1.8U 

Calcium  oxid»*  . , '6i.o6 

Auia^nesium  oxide 17 .79 

igniuon  loM 44. 73 

"Overlying  this  and  a  tew  rooLs  west 
of  the  exposures  ar«  beds  of  OriBkany 
sandstone  six  to  eight  feet  in  thick- 
ness.    •     •    • 

"The  fossilB,  with  the  exception  of  tho 
ganoid  fragment,  are  mostiy  oasts,  tao 
calcareous  matter  of  the  shea  having  beeu 
ciasolved.  Two  sorts  of  stone  .are  quar- 
ried from  this  ezposuie,  an  extremely 
hard  variety  with  silioioua  cement  wlii(& 
may  prove  usetul  lor  griucistones  and 
for  refractory  purposes,  and  a  soft  fri- 
able example  possessing  insuiiicient  co- 
herence to  make  a  aat£factory  building 
stone.  Above  the  sandstone,  toward;* 
the  northwest  comer  of  lot  6  in  the  four- 
teenth concession  of  Walpole,  is  a  ridge 
of  Corniferous  rock,  presenting  the  char- 
acteristic fossils  of  the  coralline  beds  and 
many  fragments  of  trilobitea.     .    .     . 

"bouthwest  of  these  deposits,  on  the 
farm  of  Elias  SShoap,  lot  9  in  the  thir- 
teenth concession  oi  Walpole,  is  an  ex- 
cellent eJ^>osure,  showing  20  feet  of  ver- 
tical section.  T^e  upper  etrata  consist 
of  about  ten  feet  of  thin-bedded  fossil- 
iferous  cherty  limestone  with  corals  pre- 
dominating, as  at  Rockford.  This  is  un- 
derlaid by  five  feet  of  soft  sandstone  a^ 
at  Springvale,  while  the  bottom  five  feet 
consist  of  hard  indurated  sandstone  with 
silicious  cement. 

''But  occasional  small  outcrops  are 
seen  from  this  point  to  Hasersville, 
where  are  situated  some  of  me  most 
extensive  quarries  in  the  district.  Ola- 
cial  striae  west-southwest  are  observed 
on  the  surface  rock.  The  upper  ten  feet 
of  this  section  show  the  cherty  coralline 
limestone  with  a  predominance  of  favo- 
sitoid  corals,  below  which  lie  six  or  eight 
feet  of  more  heavily  bedded  itnd  less  fos- 
siliferous  stone  of  excellent  quality 
for  building  purposes.  Underlying  this 
layer  are  two  feet  of  stone,  which  is 
practically  all  flint,  and  is  succeeded  by 
five  feet  of  good  blue  limestone,  giv- 
ing the  following  analysis  (98)  : 

(98)  Samples  collected  by  the  writer  at 
the  Ha&ersville  quarry  were  found  to 
have  the  followingr  composition  : 

1.  2.  3. 

Insoluble  residue  . .     . .     16.50    12.68      4.78 

Ferric  oxide •  .72         .92 

Alumina    /  26  '>2 

Lime 41.92    44.00    4«.52 

Magnesia 67      8.77      4.85 

Sulphur  trioxjde 32        .18         .41 

Carbon   dioxide 3i..S7     3«^.66     4142 

Moisture   5.28 60 

^    ,  100.00  100.27    99.72 

1,  lower  3  ft.  of  quarry;  2.  lower  layer 

at  the  northeast  corner  of  the  quarry;  ft. 

above  lower  3   ft.   of   quarry  face. 
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Per  cent. 

''Moisture  0.24 

Insoluble  residue 5.32 

Ferric  oxide 1.21 

Aluminft    3.99 

Lime 45.14 

Magnesia 1*64 

Carbonic  acid 35.46 


Loss  on  ignition 


4^.o  V 


'•The  writer  is  informed  that  a  drill 
hole  87  feet  exposed  nothing  but  con- 
tinuous limestone.  Most  of  the  pro-* 
duct  of  these  quarries  is  made  into 
rubble,  in  which  an  extensive  trade  is 
carried  on.  The  percentage  of  silica 
has  the  effect  of  rendering  the  rock 
rather  hard,  and  somewhat  impairs  its 
value  as  a  building  stone  on  account 
of  the  added  difficulty  of  chiselling. 

"Two  miles  south  of  Hagersville^  at 
the  'Gore,'  the  soft  sandstones  of  the 
Oriskany  crop  out,  underlaid  as  usual 
by  the  smooth  non-fossiliferous  lime- 
stone. 

'ToUowing  the  road  from  Hagersville 
to  Cayuga,  the  first  exposures  are  of 
the  hard  cherty  limestone  seen  at  the 
cutting  of  the  M.C.B.  This  rock  under- 
lies the  eandatone  and  separates  it 
from  the  "waterlime";  it  was  not  ob- 
served at  Springvale  and  does  not  appear 
to  be  continuous.  The  Oriskany  sand- 
stone reaches  a  thickness  of  15  feet  in 
this  vicinity,  and  showB  distinct  traceei 
of  glaciation  in  a  west-southwest  direct 
tion.  The  rock  itself  is  more  compact^ 
and  of  better  grain  that  that  at  Spring- 
vale,  and  is  quarried  at  several  points 
along  the  road.  The  above  mentioned 
chert  is  absent  at  many  points,  the 
sandstone  being  directly  succeeded  by 
the  smooth  limestone,  an  average 
analysis  of  which  gives  : 

Per  cent. 

"Water  0.35 

Silica 3.44 

Alumina 2.34 

Ferric  oxide 1.86 

Calcium  oxide 26.61 

Magnesium  oxide    17.47 

Ignition  loss 44.96 


"  On  lot  40  in  the  fourth  concession 
of  Nort'h  Cayuga,  this  lime  rock  is  again 
exposed  wihere  a  quarry  has  been  opened 
by  Mr.  J.  Best.  The  upper  ten  feet 
consist  of  the  even- bedded  gray  non- 
fossiliferous  limestone,  while  the  lower 
part  shows  the  same  lack  of  fossils  but 
ij  of  a  bluish  hue,  and  capable  of  being 
quarried  in  larger  blocks.  The  analysis 
of  this  rock  is  as  follows  : 


Per  cent. 

''Water  0.56 

Silica 4.14 

Alumina 26.60 

Ferric   oxide    1.56 

Calcium  oxide 20.09 

Magnesium  oxide 14.51 

"  The  unusually  high  percentage  of 
alumina  is  remarkable;  this  rock  might 
well  be  used  to  enrich  others  in  the  vi- 
cinity whose  content  of  alumina  is  too 
low  for  the  best  results  in  the  manufac- 
ture of  hydraulic  cements.  The  surface 
of  the  rock  at  this  q^uarry  shows  distinct 
glacial  striae  running  west-southwest. 
The  overlying  soil  is  heavy  boulder  clay. 
On  lot  36  I.S.  of  North  Cayuga,  the  val- 
ley of  denudation  of  Hattlesnake  creek 
shows  an  excellent  section  of  these  low- 
er beds,  about  30  feet  being  exposed* 
The  upper  portions  consist  of  the  non- 
fossiliferous  waterlime  beds,  separated  by 
shaly  layers,  while  at  the  bottom  of 
the  section  bluish,  friable  limestones 
crop  out.  Much  of  this  stone  is  fine- 
grained and  very  uniform;  it  d^hould  af- 
ford examples  suitable  for  lithographic 
work. 

"We  have  therefore  in  this  vicinity 
thirty  or  forty  feet  of  the  so-called  wat- 
erlime belonging  to  the  Lower  Ueider- 
berg  series  resting  on  a  shaly  blue  lime- 
stone and  covered  in  places  by  a  nar- 
row bed  of  chert,  or  where  this  is  ab- 
sent, succeeded  directly  by  the  Oriskany 
sandstone  sbowing  a  maximum  thickness 
of  twenty  feet.  Close  above  the  sand- 
stone are  the  coralline  layers  of  the 
Comiferous,  which  is  attested  by  the 
fact  that  in  many  of  the  fields  sur- 
rounding the  sandstone  exposures,  fos- 
sils of  this  type  may  be  collected.    .    . 

*'  From  this  vicinity  southward  to  Cay- 
uga no  more  exposures  are  encountered, 
the  rock  being  hidden  beneath  a  uniform 
bed  of  clay.  South  of  this  town  outcrops 
are  well  known,  but  the  expedition  was 
not  carried  so  far."  (99) 

The  Hagersville  quarry,  operated  by 
the  Hagersville  Contracting  Company,  is 
situated  near  the  town.  The  stone  makes 
good  road  material  and  is  used  chiefly 
for  this  purpose  and  for  concrete.  The 
quarry  has  a  depth  of  about  12  feet 
and  covers  a  considerable  area.  The  up- 
per layers  contain  silicified  fossils  and 
chert  nodules  which  add  to  its  value  as 
a  road  material,  but  the  lower  three  and 
one-half  feet  is  pretty  free  from  fossils, 
and  has  been  used  by  the  St.  Thomas 
car  wheel  works  as  a  flux.  The  crush- 
ing capacity  of  the  plant  is  about  400 
tons  a  day.  In  summer  80  or  90  men 
are  employed.  In  winter  the  force  is 
less.  Shipments  are  made  by  the  Michi- 
gan Central  and  Grand  Trunk  railways. 
The  crushed  stone  is  shipped  as  far  west 
as  Windsor.     The  color  of  the  beds  in 

(99)  B.  M.,  Vol.  XII.,  pp.  143-7. 
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the  quarry  is  dark  gray  to  blue. 

A  small  lime  kiln  is  operated 
at  Winger's  quarry,  Springvale.  Hit- 
ching posts  tor  horses  are  also 
made  from  the  lime  and  crushed 
stone.  About  9  feet  of  rock  are  ex- 
posed in  the  quarry.  The  upper  3  feet 
of  rock  is  soft  and  breaks  irregularly. 
The  lower  layers  are  brittle  and  break 
with  a  flint-like  fracture.  The  stone  is 
line-grained. 

The  dip  of  the  beds,  which  is  slight, 
appears  to  be  westward  or  southwest- 
ward.  Limestone  comes  to  the  surface 
at  the  corner  of  the  road  at  Gill  P.O., 
and  between  this  point  and  Hagersville. 

What  is  known  as  Decew's  sandstone 
quarry  lies  near  the  road  about  2  miles 
northeast  of  Gill  P.O.,  and  about  smiles 
from  Hagersville.  The  face  of  the  quar- 
ry is  12  to  15  feet  in  height.  The  rock 
is  thick  bedded,  massive,  medium  grain- 
ed, rather  friable,  gray-weatherins  sand- 
stone. On  fresh  surfaces  it  nas  a 
light  reddish  color.  The  lower  bed,  as 
it  lies  in  place,  appears  to  have  a  thick- 
ness of  abbut  6  feet;  and  the  upper  ones 
are  nearly  as  thick.  To  the  south  rath- 
er thin-bedded  limestone  underlies  the 
sandstone.  This  limestone  is  fine  grain- 
ed, soft  and  appears  to  be  argillaceous. 
The  overlying  sandstone,  whioh  outcrops 
on  the  road,  but  rises  little  above  the 
level  of  the  surrounding  country,  thins 
out  rapidly  to  the  southward.  The  sand- 
stone represents  the  Oriskany  formation, 
and  the  underlying  limestone  belongs, 
apparently,  to  the  Water-lime  series.  A 
sample  of  this  limestone  was  taken  for 
analysis,  and  was  found  to  have  the  fol- 
lowing composition  : 

Per  cent. 

Silica 1.58 

Ferric   oxide    1.25 

Alumina 10 

Lime 30.18 

Magnesia 19.78 

Carbon  dioxide 45.35 

Sulphur   trioxide 13 


98.37 


Til  ft  following  analyses  show  the  com- 
position of  some  argillaceous  dolomites 
iProm  this  county  : 

1.         2.         3. 

"Carbonate   of  lime..  39.91     51.33     25.20 
"      of  magnesia...  34.15     40.91     19.70 
Argillaceous    residue.   22-10 


Water 3.84 


5.50  52.20 
2.26   2.90 


100.00  100.00  100.00 


((  rr 


The  first  two  analyses  are  by  De- 
lesse;  1  is  a  dark  earthy  rock,  from 
Martindale's  gypsura  quarry  at  Oneida; 
2  is  a  specimen  of  the  vesicular  dolo- 
mite, brownish-yellow  in  color,  from 
the   gypsum    quarries   at   Paris,   on   the 


Grand  Biver;  and  3  is  a  greenish  crumb- 
ling shaly  rock  from  the  same  locality." 
(100) 

Halfburton  District 

The  character  and  distribution  of  the 
crystalline  limestones  of  this  district  are 
described  in  the  following  notes  : 

**The  study  of  the  Grenvilie  series 
in  Monmouth,  showed  beyond  a  doubt 
that  this  series  is  a  sedimentary  one. 
It  includes  a  great  development  of  bed- 
ded white  quartzites,  evidently  altered 
sandstones.  The  associated  limestones 
also,  that  occur  in  heavy  bands,  and,  as 
everywhere  else  in  the  Grenville  series, 
are  in  the  form  of  white  crystalline 
marbles,  were  in  a  few  places  along  the 
line  of  the  Irondale,  Bancroft  and  Ot- 
tawa railway,  seen  to  hold  little  dark 
strings  suggestive  of  remnants  of  the 
ori|^inal  limestone  in  a  less  altered  con- 
dition. On  this  account,  a  careful  search 
was  made,  which  resulted  in  the  discov- 
ery of  two  localities  in  which  the  lime- 
stone was  almost  unaltered,  bein?  very 
fine  in  grain  and  blue  in  color,  and  bear- 
ing a  strong  resemblance  to  the  lime- 
stones of  more  recent  formations.  In( 
such  cases  the  blue  limestone  is  inter- 
stratified  with  the  ordinary  white 
coarse-grained  marble  of  the  Grenville 
series  and  passes  into  it,  there  being 
evidently  portions  of  the  limestones 
which  have  escaped  metamorphism.  These 
occurrences  serve  to  dispose  of  any  ling- 
ering doubts  concerning  the  sedimentary 
origin  of  the  limestone  in  question.  The 
localities  where  these  unaltered  lime- 
stones are  best  seen  are  lot  27  of  range 
14  of  Monmouth  and  lot  28  of  range  11 
of  the  same  township."     (101) 

"In  the  southern  and  eastern  por- 
tions of  the  sheet  the  LAurentian  eon- 
tains  an  abundance  of  crystalline  lime- 
stone and  has  all  the  dharacters  of  the 
Grenville  series  ci  (Sir  William  Logan, 
in  which  series,  as  is  iweli  known,  nearly 
all  the  mineral  deposits  of  economic 
value  occurring  in  the  Laurentiaii  in 
Quebec  and  Eastern  Ontario  are  found. 
In  the  north-western  iportion  oi  the  area 
on  the  other  hand  our  explorations  have 
so  far  failed  to  discover  any  crystalline 
limestone,  the  country  being  apparently 
occupied  by  gneiss  alone.  As  townships 
in  whioh  this  crystalline  liimestone  is 
especially  abundant,  l*utterworth,  Min- 
den,  Snowdon,Dyfiart,  Glamorgan,  Mon- 
mouth, Cardiff  and  Brudenell  may  be 
mentioned,  as  well  as  the  township  of 
Galwav  Ivinjr  to  tlie  south  of  the  area 
embraced  in  sheet  118. 

"The  discovery  of  so  large  an  area 
of  the  Grenville  series  in  this  district  is 

(100)  G.S.C..  1S63.  p.  625. 

(101)  Ibid.  Vol.  XI.,  1898,  p.  109  A. 
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most  encouraging,  as  indicating  the  prob- 
able occurrence  in  it  of  iarge  and  yalu- 
able  mineral  deposits. 

**Tbe  relation  of  the  GrenviJJe  aeries, 
in  this  district,  to  the  rest  of  the  lAur- 
ention  which  Is  free  from  limestone,  has 
not  as  yet  been  deilnitely  determined, 
although  the  limestones  and  their  associ- 
ated gneiss  seem  in  oertain  cases  to  par- 
tially inclose  areas  which  contain  no 
limestone.  Another  noteworthy  fact  is 
that  throughout  the  area  occupied  by 
these  Laurentian  rocks,  the  dip  is  uni- 
formly in  an  easterly  direction,  usuaUy 
at  moderate  angles.  Only  at  one  or  two 
points  have  westerly  dips  been  observed, 
and  these  are  quite  local."    (102) 

Lutterworth  Township 

*'  In  this  township  there  is  an 
abundance  of  excellent  crystalline 
limestone,  especially  in  that  part  of  it 
which  lies  to  the  east  of  Gull  Lake. 
Much  of  this  is  very  pure  and  consti- 
tutes a  veritable  marible,  as  on  lots  19 
of  ranges  4  and  5,  and  on  lot  20  of  5, 
while  ekewhere  it  contains  grains  of 
hornblende,  mica,  serpentine  and  other 
minerals  scattered  tihrough  it.  This 
limestone  fwould  yidd  excellent  lime,  and 
could  also  be  employed  for  building  pur- 
poses if  sufficiently  accessible.  It  is, 
however,  rather  coarse  grained  for  very 
fine  work  or  for  statuary. 

"There  is  a  local  tradition  tliat  sil- 
ver was  formerly  mined  at  Miner's  Bay 
on  the  east  shore  ol  Gull  Lake.  JSo 
workings  are  known  to  exist,  however, 
and  no  ore  is  ever  known  to  have  been 
discovered  in  the  vicmity.  a  iittie  moiy- 
bdenite  in  flakes  and  crystals  iwas  loiuui 
in  the  gneiss  at  tHis  locality.  This 
may,  on  account  of  its  silvery  appear- 
ance, have  been  mistaken  for  an  ore 
of  silver. 

**Molybdenite  disseminated  througti 
crystalline  limestone  also  occurs  on  lot 
23  of  ran^e  5. 

**Graphite  was  observed  m  small  quan- 
tities in  the  gneiss  and  (limestone  at 
several  localities.  I  am  iniormed  that  it 
occurs  more  abundantly  on  lot  15  ot 
range  4. 

*'A  deposit  of  iron  ore  on  lot  5  In  tue 
northern  part  of  range  5  and  tbe  south- 
em  part  of  range  6  of  this  township, 
was  at  one  time  worked  quite  extensive- 
ly, several  hundred  tons  ol  ore  were 
extracted  and  shipiped,  but  work  was  dis- 
continued seven  or  eight  years  ago.  'i*wo 
large  openings  and  several  small  holes 
have  been  excavated  in  the  deposit,  but 
are  now  for  the  most  part  tilled  with 
water.  The  country  rock  is  a  reddish 
gneiss,  interstratified  with    many  small 


amphibolite  bands,  as  well  as  iwith  a 
small  band  of  crystalline  limestone" 
(103). 

"There  is  a  great  deai  ot  very  good 
marble  through  the  Maiiburton  country, 
of  the  ordinary  white  crystalline  variety. 
It  is  both  in  Snowdon  and  Glamorgan, 
and  some  variegated  has  Deen  obtained 
from  17  in  the  Ist  concession  of  the 
latter  township.  iSome  ihas  Deen  polished 
that  cojne  from  Gal  way,  and  some  taken 
from  lot  32  in  the  5th  ot  bnowdon  has 
been  used  for  monumental  purposes" 
(104). 

Halton 

"The  strata  of  this  section  [Medina 
and  Clinton]  are  limited  by  a  bold  es- 
carpment, composed  of  the  rocks  of  the 
Niagara  formation,  which  succeeds.  By 
this  escarpment  they  are  easily  trace- 
able from  Flamborough  West,  in  a 
northeasterly  direction,  through  Flam- 
borough  East  into  South  Nelson.  On 
entering  the  latter  township  they  take 
a  sweeping  turn  northward,  and  main- 
tain a  general  course  somewhat  west- 
ward of  north,  for  75  miles,  from  tSouth 
Kelson  to  Ck>llingwood."  (105) 

"Northward  from  Flamborough  East, 
the  massive  beds  of  encrinal  limestone, 
[see  section  given  under  county  of 
Wentworth],  which  pass  below  the 
oherty  band,  form  the  crest  of  the  low- 
er escarpment,  and  appear  to  gradually 
increase  in  thickness  in  that 
direction.  ...  On  the  seventh  lot 
of  the  seventh  range  of  Kas- 
sagaweya  there  is  a  vertical  precipice, 
in  some  places  a  hundred  feet  in  height. 
It  is  capped  by  the  encrinal  band,  while 
the  Pentamerus  bed  is  probably  at  the 
base;  but  though  the  stratigraphical 
place  of  the  black  shale  would  thus  be 
in  the  clilf,  it  has  not  yet  been  detected. 
Nearly  the  whole  mass  of  rock  appears 
to  be  a  light  grey,  drab-weathering 
limestone,  usually  presenting  a  black 
surface  in  the  cliff,  from  the  presence 
of  minute  lichens.  Much  of  it  appears 
to  be  magnesian,  and  it  for  the  most 
part  abounds  in  encr'inites.  It  is  well 
adapted  for  building  purposes,  but  it 
seems  too  porous  to  be  made  available 
as  a  marble.  Some  of  the  beds  are 
well  adapted  for  burning  to  quick-lime, 
and  these  probably  contain  a  smaller 
proportion  of  magnesia.  Though  the 
very  base  of  the  limestone  is  concealed 
by  a  talus  of  debris,  its  near  proximity 
is  indicated  by  the  copious 
streams      of    water    which    flow    along 


(102)  G.S.C.,   Vol.  VI.,   1892-93,  p.   4  J. 


(103)  Ibid,    D.   8   J. 

(104)  J.  B.  Campbell  in  Roy.  Com.,  1800, 
p.  83. 

(105)  G.S.C.,   1863,  p.  315. 
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its  whole  outcrop,  from  the  more 
amllaceoM  bedi  beneath,  and  iasue 
from  among  the  debris;  depositing  m 
their  course,  large  quantities  of  calcar- 
eous tufa. 

"In  a  cutting  of  the  Urand  lYunk 
Railway  at  IJmehouse,  on  a  tributary 
of  the  Credit,  on  the  twen- 
ty-first  lot  of  the  sixth  range 
of  Esquesing,  the  base  of  the 
ViMi^limeatone  is  seen  resting  on  the 
bedTof  the  Clinton  formation.  Thia 
has  there  a  thickness  of  only  34  feet; 
not  much  more  than  onethird  of  wliat 
it  presents  in  Flamborough  west  Jt 
ooia\Bi»  of  10  feet  of  a  bluish  shale,  rest- 
^on  the  Grey  band  as  a  base,  and 
o^rlaid  by  7  fee*  of  red  shale,  which 
-imrPKenU  the  iron  ore  bed  [i.  e.,  the 
:S  of  the  Clinton].  To  this  ^c 
ieT  eight  feet  of  bluish  shales. 
JStewed  by  nine  feet  of  water- 
Se  Thi.  bed  of  water-lime  rests 
,  m.  thin  bed  of  arenaceou'« 
Xle  with  •  thta  warn  ot  reddish 
!^  day  boUing  cr>-8tals  of  iron 
Writes  and  supports  a  light  prey  par- 
PS',r*LLme8ian    limestone,     belonging 

Srihe  Ntogtra  terlM.  of  wh.cn  only  27 
f«tare'^»«*    in  the  cutting,     'llhe 

^r«iteristfc  P»trfw«i         "*"*       " 
^t  been  seen  here"  (106) 

"Proceeding  northward,  the  upper 
e«S«nt  of  the  Klamftorough  West 
!~?L„  i.  found  to  merge  into  tlip  plain 
S^ie  and  disappears.  «iack  shales  and 
**"  :  -«  such  as  occur  in  It,  are  how- 
"""•ITwith  in  the  sixth  range  of  Xas- 
e„r  M"/'"  the  Grand  Trunk  railway, 

!!S^  firee  and  four  mile,  back  from 

■If^SS  of  the  lower  or  mam  osoarpmcnt. 

•*7£«^ble  that  the  whole  lormation 

'*  **  ^^laatwaKl.  in  a  narrow  apur,  on 

-At  UBidiOUse,  in  Jfisquesing,  there  is 

j'^rfniDe    feet  [of  water  lime], 

*  *•?  •    -TOuAt  to  a  considerable  ex- 

'*f  and^Mto  •  rwd  ^>•<^"^""'=  "-«•" 
tWt-  *^?.  i,.«d  is  in  the  Niagara  for- 
0*'  'JSl  !.  not  supposed  to  be  the 
■atiw.  *?*  ,  the  Thorold  baud. 


iqiiivai 


Analyses 


JlXSi' 


phouso.  town- 
tone  occurs  in 


a  band  nine  feet  thick,  in  beds  varying 
from  tihree  to  seven  inches,  lieological 
position — Clinton  formation,  tiiiurian. 
Collected  by  Dr.  R.  Bell. 

"A  bluish-gray,  yellowish-brown  weath- 
ering, very  fine  cryvtaUine,  compact  lioio- 
mite.  Its  analysis  afforded  tne  loiiow- 
ing  results  : 

(After  drying    at  liXf    degrees  C— Hy- 
grosoopio  water,  equals  U.^/  per  cent.) 

('arlx)iiaU*  of  Hino    l*«.«7 

inMKiie>iii :ty.«i;» 

Jnui u.i^ 

Sulphati' of  Ihni'    u.io 

Aliiiniim u/Jl  • 

Silica.  M>hibIo 0.37  | 


Iii.s<.>liiblo  niHttf  r.  (roiiKUtiuK'  of  : 

Silica 7.t'A\ 

Aluiiiina    '2M~ 

Kerrir  oxide ».40 

LiiiH'   u.it'> 

MaKiu>fiin     o.r.» 

I'otAs»«a     u. -M 

.So<!a O.lJ* 


I 
ll-fiO 


li.iri 


l<.«).(iv 


''Tills  stone  has  been  wrought  to  a  con- 
siderable extent,  and  yields  a  good  hy- 
draulic lime.  The  cement  sets  slowly 
and  hardens  during  several  weeks,  atter 
w^hioh  it  is  said  to  possess  great 
strength."     (109) 

(2)  "Dolomite,  from  a  quarry  at  Chris- 
tie's Siding,  west  half  of  the  third  lot  of 
the  sixth  concession  of  the  township  of 
Nassagaweya.  .  .  Geological  position 
— ^Niagara  formation.     Silurian. 

"A  light  bluish-gray,  flne-<iry8talline, 
massive,  dolomite.  Its  analysis  afforded 
the  following  results  :    (110) 

(.Vftw  drying  at  100  degrees  C. — Hygro- 
scopic water,      0.10  per  cent.) 
Carbonate  of  lime 54.12 

Carbonate  of  magnesia 45.45 

Carbonate  of  iron 0.58 

Sulphate  of  lime 0.17 

Alumina trace  ,   _. .. 


Insoluble   matter. . . . 


0.30  I 


100.62  " 


Antony  tho  lime  kilnn  in  thin  cnunty 
arc  those  of  Messni.  D.  Robertson  ft 
Co.,  which,  together  with  the  quarries, 
are  .situated  on  lot  4  in  the  seventh  con- 
ce5;:^i<)n  of  the  township  of  Nassagaweya. 
Tlic  two  kilns  have  a  capacity  of  33,000 
lbs.  each  per  day.    The  lime  is  used  over 

(KilO  O.S.C,  1895,  p.  16  R. 
(110)   Iliid,  p.   17  R. 
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a  large  part  of  the  Province,  going  as 
far  east  as  Peterborough.  The  company 
furnish  the  following  analysis  of  their 
lime: 

Lime  (ca-lcium  oxide) 60.08 

Magnesia 35.67 

Silica 3Q 

Iron  oxide 1^4 

Carbon  dioxide   2.71 


100.00 


The  limeatone  burned  to  produce  this 
lime  would  contain  about  33  per  cent, 
of  Ikne  and  about  20  of  magnesia,  which 
represents  a  slightly  higher  percentage 
of  calcium  carbonate  and  a  slightly  low- 
er percentage  of  magnesium  carbonate 
than  is  given  in  the  preceding  analysis 
from  Christie's  siding. 

Hastings 

The  limestones  of  this  county  are 
varied  in  character  and  are  found  in 
large  outcrops  in  numerous  localities. 
Many  cryatalline  varieties  are  found  in 
the  Grenville  or  Hastings  series  of  the 
Laurentian  syatem.  Attempts  have  been 
made  to  work  these  as  marbles  at  sev- 
eral places.  These  are  described  in  fol- 
lowing pages. 

Dimension  stone  of  large  eize  is  fur- 
nished by  the  quarries  in  the  Trenton 
group  at  Crookston,  and  formerly  at 
Point  Ann,  near  Belleville.  A  cement 
plant  is  now  under  construction  at  the 
latter  place,  the  limestone  being  of  suit- 
able character  for  use  in  the  manu* 
facture  of  Portland  cement. 

The  Trenton  or  Black  River  formation 
furnished  exceHlent  building  atone  in 
many  places,  and  the  lithographic  layers 
which  are  found  in  it  near  the  village 
of  Marmora  and  elsewhere  have  attract- 
ed considerable  attention. 

Marl  deposits  are  known  to  occur  in 
many  localities.  The  deposit  at  Marl- 
bank  on  the  line  of  the  Bay  of  Quinte 
Railwav  has  been  worked  for  a  number 
of  vears  to  furnish  meteriail  for  the 
cement  plants  at  Marlbank  »nd  Strati^- 
cona. 

Many  descriptions  of  the  limestonea 
of  the  county  are  to  be  found  in  the 
repwrts  of  the  Geological  ISurvey,  from 
which  several  of  the  following  extracts 
have  been  taken.  The  reader  is  referred 
to  these  reports  for  further  details. 

Trenton  Group 


»**i 


U\irning  westward  the  two  escarp- 
ments [of  the  Trenton  group]  take  a 
course  aomewhat  parallel  with  Clare  Riv- 
er, to  Sugar  Island  on  the  south  side 
of  Stucco  Lake,  but  the  lower  occasion- 


ally crosses  to  the  north  side  on  the 
way.  On  the  east  side  of  the  Moira 
River  the  escarpments  are  mora  widely 
separated  than  hitherto,  the  lower  oc- 
curring about  a  quarter  of  a  mile,  and 
the  higher  5  miles  down  the  stream  from 
ihe  lake.  On  the  west  side,  the  second 
escarpment  rises  abruptly  from  the  river 
fn  the  third  range;  the  beds  of  the 
lower  deposit  are  cut  nearly  in  two,  up- 
wards of  a  mile  from  the  river^  by  a 
projecting  ridge  of  gneiss,  which  extends 
for  3  miles  to  the  southwest  from  Stucco 
Lake.  At  the  termination  of  this  Laur- 
entian spur  on  the  third  lot  of  the 
fifth  range  of  Hungerford,  an 
escarpment  rises  about  fifty  feet 
high  in  nearly  horizontal  strata.  The 
lower  beds,  exposed  at  a  distance  of 
about  a  hundred  yards  from  the 
gneiss,  consist  of  pale  bluish  drab  cal- 
careous rock,  without  fossils,  and  may 
belong  to  t>he  lower  deposit;  while  the 
strata  at  the  summit  are  dark  brown- 
ish-grey or  blackish  limestone,  in  pretty 
regular  courses  of  from  two  to  three 
feet  thick,  holding  Leperditia  and  some 
small  univalves. 

"Below  Hungerford  Mills,  on  the 
twelfth  lot  of  the  tenth  range  of  Hung- 
erford, which  is  on  the  northwest  side  of 
the  Laurentian  spur,  strata  are  exposed 
at  the  edge  of  the  river,  which  must  be 
near  the  base  of  the  lower  deposit.  They 
are  in  ascendmg  order,  as  follows  : 

"Dark  blue  limestone,  7  inches. 

"Drab-colored  limestone  of  very  fine 
texture,  in  courses  of  3  inches  thick, 
supposed  to  be  fit  for  lithographic  pur- 
poses, 9  inches. 

"Red  arenaceous  limestone,  passing 
into  calcareo-arenaceous  shale  at  the 
top,  8  inches. 

"Grey  limestone,  4  feet.  Total,  6 
feet. 

"Professor  Chapman  of  Toronto  states 
that  in  the  red  calcareo-arenaceous  rock 
of  this  place  there  is  between  forty  and 
fifty  per  cent,  of  magnesian  carbonate  of 
lime.  The  lowest  and  nearest  Silurian 
dolomite  to  the  eastward,  of  which  the 
horizon  is  certain,  belongs  to  the  Calci- 
ferouB,  and  this  fact  would  rather 
strengthen  the  evidence  afforded  by  the 
Piloceras  at  Kingston  Mills  as  to  the 
age  of  the  Hungerford  strata.     .     . 

"At  the  lower  end  of  Hog  [MoiraJ 
Lake  on  the  south  side,  on  the 
nineteenth  lot  of  the  thirteenth 
range  of  Huntingdon,  beda  very 
nearly  corresponding  in  character 
witth  those  of  the  Hungerford  section 
form  a  low  cliff  close  to  the  beach.  The 
same  rock  appears  to  form  the  base  of 
several  outlying  Silurian  patches  in  Ma- 
doc,  and  to  be  traceable  to  Marmora. 

"  The  section  at  the  Marmora  iron 
works,  on  the  bank  of  tl>e  Crow  River, 
is  in  ascending  order  as  follows  : 
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"Shaly  limestone,  filling  depressions  in 
the  surface  of  contorted  Itaurentian 
gneiss,  which  contains  beds  or  yeins  of 
fine-grained  syenite;   1  foot. 

"Ked  sandstone,  soft  and  calcareous; 
the  color  is  deep  red  in  the  divisions  of 
the  beds,  and  lighter  towards  the  middle 
of  them;  one  or  two  thin  interstratified 
layers  are  greenish;  8  feet  3  inches. 

''Yellowish- white  compact  limestone  of 
a  character  fit  for  lithography.  This  in- 
creases to  four  inches  about  twenty 
yards  to  the  N.N.W.  in  the  strike,  where 
however  it  appears  to  have  too  many» 
crystals  for  lithographic  purposes.  It 
has  rough  slightly  dentated  mterlitting 
surfaces,  with  a  greyish-brown  film  be- 
tween in  some  parts;  it  has  also  small 
light  green  and  some  dark  olive  green 
patches  ;  1  inch.  „ 

*'  Greenish  calcareo-arenaceous  shale, 
spotted  with  red,  with  a  few  quartz  peb- 
bles, and  a  few  cavities,  as  if  calcareous 
pebbles  had  been  worn  out  of  them.  At 
the  top  there  is  a  thin  layer  of  anxiR' 
brown  earth,  probably  manganesian, 
passing  into  green  shale ;  3  feet  5  inches. 

"Mottled  grey  and  greenish-white  ar- 
gillaceous limestone,  slightly  bituminous; 
1    foot    5   inches. 

"Dark  grey  bituminous  limestone, 
somewhat  shaly  in  part;  2  feet. 

"Light  grey  compact  slaty  limestone; 
this  would  probably  form  good  building 
stone;  it  is  strong  and  very  even,  but 
rather  thin  bedded;  some  of  it  appears 
fine  enough  for  lithography;  2  feet. 

"  Lijrht  brownish-tjrey  compact  lime- 
stone in  a  single  bed;  this  is  apparently 
fine  enough  in  terture  for  lithographic 
purposes,  but  not  of  the  right  color;  it 
has  a  small  quantity  of  bitumen  in  it. 
Though  seemingly  one  bed,  it  splits  apart 
in  some  places,  and  shows  surfaces  with 
short  tooth-like  interfitting  columnar 
projections,  Jiaving  a  thin  film  of  bitumi- 
nous matter  between;  1  foot  7  inches. 

"Light  brownish-grey  calcareous  shale, 
the  last  inch  and  a  half  becoming  a 
hard  limestone  in  an  even  bed;  10 
inches. 

"Light  brownish-buflf  compact  very  fine 
limestone,  the  grain  wholly  impalpable; 
the  lower  half  is  more  homogeneous  than 
the  upper,  which  holds  thin  lenticular 
crystals  of  calcspar;  the  upper  inch, 
which  is  just  above  the  part  holding 
most  crystals,  lits  upon  it  in  tooth-like 
projections  of  a  marked  character,  the 
projections  having  columnar  sides  at 
right  angles  to  the  bed,  an  inch  long  in 
some  places;  a  thin  film  of  bituminous 
shale  darkens  the  surface;  in  the  lower 
part  there  are  obscure  tooth-like  divis- 
ions. This  is  the  Marmora  lithographic 
bed.  tlie  best  stone  beinj?  in  the  lower 
portion.  When  exposed  to  the  weather, 
this  part  is  jjenerally  affected  by  gash- 
like craoks,  which  appear  to  terminate 
both  ways,  and  run  in  two  general  di- 


rections, dividing  the  mass  into  rhom- 
bodial  forms;  but  there  are  other  gashes 
which  run  at  a  small  angle  to  these; 
the  stone  weathers  nearly  white;  2  feet. 

"Light  grey  limestone;  the  fracture  is 
conchoidal  and  slightly  scaly;  the  stone 
is  strong  and  tough,  and  it  would  make 
a  good  building  stone.  It  weathers 
slightly  yellowish  at  the  joints  and  bed 
divisions;  the  beds  are  from  three  to 
four  inches  thick,  but  aggregated  beds 
of  a  foot  and  more  occur;  some  of  them 
separate  in  tooth-like  projections,  with 
a  film  of  bituminous  shale  between. 
Large  slabs  may  be  obtained,  some  of 
them  six  feet  square;  some  of  the  sur- 
faces are  waved;  6  feet. 

"Light  greyish-brown  compact  smooth 
limestone,  weathering  into  gashes  like 
the  lithographic  stone,  and  more  divided 
into  joints  than  the  bed  below;  2  feet  2 
inches. 

"  Brownish-grey  compact  limestone, 
rather  lighter  in  color  than  the  previous 
bed,  with  lenticular  crystals  of  calcspar; 
this  would  make  lithographic  stone  were 
it  not  for  the  crystals;  7  inches.         , 

"  Brownish-buff  compact  limestone, 
with  a  conchoidal  fracture;  there  are 
lenticular  crystals  of  calcspar  in  the 
bed,'  but  mudi  smaller  than  those 
of  the  previous  layer.  This  might  yield 
lithographic  material;  it  is  doubtful, 
however,  whether  the  crystals  are  not 
too  numerous;  7  inches. 

"  Darkish  grey  very  compact  lime- 
stone, with  a  conchoidal  fracture;  5  feet 
8   inches. 

"  Measures  concealed,  5  feet.  Total,  41 
feet  7  inches. 

"These  beds,  in  which  no  organic  re- 
mains have  been  detected,  are  succeeded 
by  about  forty  feet  of  limestone,  having 
much  the  same  lithological  characters, 
in  w^hich  fossils  are  sufficiently  abund- 
ant, though  many  of  them  are  obscure. 
Those  which  have  been  recognised  be- 
long to  the  Birdseye  and  Black  Kiver  for- 
mation. In  this  section  there  appears  to 
be  such  a  passage  from  the  arenaceous 
beds  at  the  bottom  to  the  compact  lime- 
stones, which  become  fossiliferous  at  the 
top,  as  to  induce  the  supposition  that 
the  whole  belong  to  the  formation 
named,  notwithstanding  the  two  Chazy 
species  found  at  Vanluvin's  mills.  The 
rock  of  Kingston,  which  appears  to  be 
nearly  destitute  of  fossils,  presents  many 
intances  of  the  columnar  structure  so 
prevalent  at  Marmora.  It  frequently 
contains  small  masses  of  yellow  blende. 
Geodes  holding  sulphate  of  strontium 
occur  in  the  limestone  at  King- 
ston and  near  Sydenham,  but 
these  minerals  have  not  been  met  with 
in  what  is  considered  its  equivalent  to 
the   westward."    (Ill) 

Following  are  analyses  of  samples 
of  lithographic  stone  from  the  quarries 

(111)  G.S.C.,    1863.    pp.    179-188. 
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on  the  south   aide  of  Crow  lake,  near 
Marmora  Tillage  :  No.  1.  No.  2. 

Insoluble  silicate    3.71  3.G0 

Organic  matter 0.40  1.29 

Calcium  carbonate    89.98  88.03 

Magnesium  carbonate   .    ...     2.78  2.50 

{Soluble   silica    I n  -^  ^^"^^ 

Alumina /"'•^  0.57 

Ferric  oxide 015  0.35 

Ferrous   oxide    0.10  0.04 

Water 1.25  1.36 


Total    99.10    99.23 

No.  1,  Light  blue  gray  stone.  Sp. 
gravity  at  15.5  degrees,  is  2.85. 

No.  2,  Dark  blue  stone.  Sp.  gravity 
at  15.5  degrees,  is  2.89. 

"The  dark  blue  variety.  .  .  is  from 
a  layer  about  70  feet  below  the  gen- 
eral surface  of  the  country  near  Mar- 
mora, showing  at  the  borders  of  Crow 
lake.  Here  some  50  feet  of  the  over- 
lying strata  have  been  broken  and  wash- 
ed away.  .  .  Of  some  27  layers  exam- 
ined by  me  only  one  gave  encouraging 
results,  and  this  is  the  dark  blue  varie- 
ty, analyzed  by  me  aa  above."  (112) 

Quarries 

"I  am  interested  in  four  quarries,  two 
in  North  Hastings,  one  in  Hungerford, 
and  one  in  the  township  of  Madoc.  We 
obtain  from  all  the  quarries  valuable 
stone  for  building  and  other  purposes. 
The  quarry  in  the  towx»hip  of  Madoc  is 
conunonly  known  as  the  Victoria  or  Mc- 
Kinnon.  It  extends  over  40  acres,  and 
contains  excellent  building  stone  from 
three  to  fourteen  inches  in  thickness, 
and  in  some  parts  of  the  quarry  in  lay- 
ers of  two  feet  in  thickness.  The  stono 
is  easy  to  take  out,  is  hard  and  firm, 
and  partakes  somewhat  of  the  nature 
of  a  lithographic  stone;  part  of  it  might 
be  used  for  that  purpose.  The  property 
is  quite  convenient  to  the  North  Hast- 
ings railway,  and  some  300  or  400  car- 
loads were  shipped  this  year,  part  being 
used  for  the  foundation  of  the  new  Par- 
liament Buildings  at  Toronto.  It  has 
also  been  used  in  many  of  the  principal 
buildings  of  that  city  and  has  given  sat- 
isfaction. The  Hungerford  quarry  is  on 
lot  10,  in  the  9th  concession,  and  quite 
near  to  the  Crookston  station  of  the 
North  Hastings  railway.  The  quarry 
was  opened  last  summer.    The  etone  is 


a  firm  and  fine-grained  [Silurian]  lime- 
stone, and  occurs  in  layers  from  16 
inches  to  four  feet  in  thickness.  It  is 
well  adapted  for  heavy  buildings,  rail- 
way bridges,  etc.  Messrs.  Manning  & 
McDonald,  the  contractors,  are  getting 
the  stone  from  this  quarry  for  the 
bridges  across  the  Don."     (113) 

There  are  now  two  quarries  at  Crooks- 
ton,  the  one  adjoining  the  other.  That 
of  Messrs.  Quinlan  &  Robertson  haa  an 
opening  of  about  600   x  200   feet,  and 

that  of  Senator  Gibson  800x300.  In  the 
former  quarry  five  layers  of  stone  are 
worked.  The  bottom  layers  are  said  to 
be  harder,  but  the  stone  from  all  the 
layens  takes  on  a  uniform  color  when 
aged.  A  sample  of  dressed  stone  at  the 
quarry  measured  32  inches.  About  70 
men  were  employed  in  each  quarry  at 
the  time  of  my  visit,  of  whom  32  in  the 
first-mentioned  quarry  were  stonecut- 
ters. Stone  was  being  gotten  out  for 
use  in  construction  of  power  plants 
at  Niagara  Falls.  The  quarries  are 
alongside  of  the  North  Hastings  branch 
of  the  Grand  Trunk  railway,  and  about 
one-qucu-ter  mile  from  the  Canadian  Pa- 
cific. Switches  from  both  rocula  run  to 
the  quarries. 

Following  are  analyses  of  Palseozoic 
limestones  from  working  quarries  : 

PALAEOZOIC  LIMESTONES 


1 


Silica 3.42 

Ferric  oxide 82 

Alumina i      .•'>2 

Lime 52.22 

Magnesia i        '2 

Carbon  dioxide I  41  .:'»3 

Loss 21 

Sulphur  trioxide 'Mi 

Alkalies si 


1.7G 

IM 

.34 

51.58 

2.11 

42.77 

.23 

.14 


3.60 

1.25 

.71 

48.48 
3.65 

41.81 


.08 


Total ^ 100. 12       91^98       «W.5S 

1.  General  sample  from  the  Crookston 
quarries.  Individual  beds  probably  con- 
tain less  silica  and  more  lime  than  is 
shown  in  the  analysis,  2.  Sample  from 
Mcintosh's  quarry,  near  Madoc.  3. 
McKinnon's  quarry.  These  three  quar- 
ries are  referred  to  in  the  text. 


Samples  from   Point     Ann 
following  composition  : 


show  the 


I'OrXT  ANN'.    BELLEVILLE. 


Silica 

Ferrie  oxide 

Alumina 

Lime 

MajfneHia 

Carbon  dioxide 

Loss  

Sulphur  trioxide 
Insol.  residue  . . 


l.f>4 
.53 
.21 

r>4.0f. 
.55 

42.90 
.10 
.41 


3 


4 


;> 


Total.. ^ .^....^.    100.40 

(112)  B.M  ,  Vol.  II.,  p.  183. 


1.80     I 

.71 

.43 

53.4rt 

J'A 

42.r.0 

1.00 


.71 
.95 

51.su 
.53 

41  10 


.47 

.55 

55.01 
.10 


.60 

.78 

54.f.7 
.54 


.80 

1.02 

M.31 
.65 


5.56 


100.  W 


(113)   A. 
1890.   D.  80. 
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Samples  1  and  2  are  from    the  chip 

piles,  refuse  from  trimming  stone,  at 
the  Point  Ann  quarry.  Sample  3  was 
was  taken  from  the  face  of  the  rail- 
way cut  on  the  quarry  grounds.  The 
residues  insoluble  in  hydrochloric  acid 
in  1  and  2  were  equal  to  2.42  and  2.70 
per  cent,  respectively.  The  silica  con- 
tained in  these  residues  is  shown  in  the 
analyses.  The  silica  in  the  residue  in 
3  was  not  determined.  Analyses  4,  5 
and  6  are  taken  from  the  prospectus  of 
the  Belleville  Portland  Cement  Com- 
pany, dated  January  3rd,  1903  These 
analyses  are  labelled  top,  intermediate 
and  bottom  respectively.  An  analysis 
of  another  sample  of  the  rock  from 
this  quarry,  by  Mr.  H,  C.  Mabee.  is 
given  in  the  table  under  Addington 
county. 

Crystalline  limestones  from  this  coun- 
ty are  described  in  the  following 
terms  : 

(1)  "is  a  dolomite  [crystalline  lime- 
stone] from  lot  13  in  the  eighth  con- 
cession of  the  Township  of  Madoc.  "It 
is  greyish-white  in  color,  almost  com- 
pact, with  a  conchoidal  fracture,  and 
a  specific  gravity  of  2.849.  This  rock 
contains  veins  and  disseminated  grains 
of  quartz. 

(2)  is  a  reddish  granular  dolo- 
mite from  the  village  of  Madoc, 
having  a  specific  gravity  of  2.834. 
Like  the  previous  one,  it  contains 
quartz,  and  a  little  oxyd  of 
iron,  to  which  it  owes  its  color.  A  por- 
tion of  this,  however,  as  in  the  last,  is 
probably  in  the  state  of  carbonate  of 
protoxyd."   (114) 

(3)  A  fine-grained  greyish-white  mag- 
nesian  limestone,  lot  4  in  the  fifth  con- 
cession of  Madoc.  (115).  Specific  gra- 
vity, 2.767. 

1.  2.  3. 

Carbonate  of  lime. .   .  .4(5.47     57.37  51.90 

of  magnesia  40.17     34.66  11.39 

Peroxyd   of  iron    ...     1.24       1.32  

Carbonate  of  iron 4.71 

Insoluble,  quartz,  etc  12.16       7.10  32.00 

100.04  100.45  100.00 

"In  the  township  of  Madoc,  on  the 
thirteenth  lot,  and  near  the  road 
between  the  seventh  and  eighth 
ranges,  is  a  band  of  a  fine- 
grained yellowish-white  magnesian 
limestone,  which  would  apparently  yield 
a  marble.  Lar^re  blocks  of  a  very  good 
white  marble  have  also  been  obtained 
from  the  adjoinin(»  townships  of  Elzivir 
and  Marmora;  that  from  the  latter  place 
is  extremely  pure,  white,  and  compact." 

(116) 

"  Grevish  limestones  of  this  character 
are  found   in   Tudor,   where   they  sorae- 

"  (114)  G.S.C..    1863.    592-3. 
(115)  Ibid,    p.*  593. 

(116)  Ibid,   pp.  822-S. 


times  form  the  wall  rock  of  the  veins 
of  galena  there  met  with.  The  lime- 
stones of  that  locality  are,  however, 
most  commonly  fine-grained  and  dark 
grey  in  color.  Hocks  of  this  character 
are  met  with  all  along  the  Hastings 
road  in  the  south  part  of  Tudor,  also 
in  lots  23,  24,  and  25,  range  B,  and  on 
many  other  lots  in  that  township.  Quite 
as  frequently  however  a  part  of  the  mi- 
caceous substance  contained  in  them 
forms  continuous  sheets,  imparting  to 
the  rock  the  character  of  a  calc-s<£ist. 
This  grey,  tine-grained  limestone  is  per- 
haps more  prevalent  in  Tudor  than  the 
more  crystalline,  granular  variety  to  he 
noticed  below,  and  is  often  met  with  in 
the  township  of  Marmora,  where  a  char- 
acteristic variety  of  it  occurs  on  lot 
eight,  range  seven.  It  is  also 
of  frequent  occurrence  to  the 
north  of  the  village  of  Madoc, 
while  to  the  south  of  it  the 
limestone  is  more  crystalline,  and  the 
micaceous  layers  are  sometimes  associ- 
ated with  iron  pyrites.  Similar  varie- 
ties of  this  rock  occur  in  the  village  of 
Bridgewater,  one  of  them  containing  red- 
dish calcspar  and  greenish  mica. 

"Granular  limestone,  sometimes  pure- 
ly white  and  saccharoidal,  and  at  other 
times  greyish,  with  a  slightly  banded 
structure,  is  plentifully  met  with  in  this 
region,  and  occupies  a  wide  area  in  the 
eastern  part  of  Uungerford.  The  town 
of  Bridgewater  stands  upon  another  area 
of  it,  which  has  there  furnished  marble 
for  building  purposes. 

"A  little  to  the  southeast  of  Madoc 
village  it  occurs  white  and  crystalline, 
as  well  as  grey  and  banded,  and  both 
varieties  have  been  used  as  building 
stones.  Other  localities  of  this  rock  are 
Madoc,  lots  ten  and  twenty-four,  range 
six;  and  Marmora,  lot  six,  range  eight, 
and  lot  sixteen,  range  eleven.  A  beauti- 
ful variety  of  dolomite  occurs  on  lot 
twenty-seven,  range  one  of  Sheffield,  and 
many  of  the  micaceous  limestones  of  this 
region  are  probably  dolomitic."   (117) 

Marbles 

The  following  notes  on  the  marbles  of 
Hastings  county  are  taken  from  the 
Report  of  the  Royal  Commission  on  the 
Mineral  Resources  of  Ontario,  1890.  The 
first  extract  is  from  a  stat-ement  by 
Mr.   E.   J.   Whitney,  pp.   80-82. 

"  My  residence  and  home  is  at  Gou- 
verneur,  in  the  state  of  New  York.  I 
am  acting  here  as  superintendent  of  the 
liunfjorford  Marble  company's  quarries. 
The  capital  of  the  company  is  $100,000. 
The  marble  at  Gouvemeur  is  very  simi- 
lar to  the  marble  here,  as  is  also  the 
country  rock,  which  is  principally  gran- 
ite, gneiss  and  crystalline  limestone. 
That  marble  sells  well;   in  fact  the  de- 

(117)  G.S.C..   1866,   p.  04. 
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mand  is  greater  than  the  supply.     The 
St.   Lawrence  Marble  company  have  to 
run  night  and  day  to  fill  orders,  and  then 
cannot  keep  up.    These  crystalline  mar- 
bles will  stand  the  weather  better  than 
the  metamorphic     marbles  of   Vermont, 
and  g:enerally  they  work  as  easily.   The 
quarries    at   Kutland,    Vt.,  have     dark 
stocks,  and  they  always  have  orders  in 
excess  of  their  output,  the  dark  being 
in  great  demand  for  outside  work.   The 
St.   Lawrence  company's  marbles   stand 
the  weather  better,  polish  as  well  and 
look    as  well.  The   Gouverneur   quarries 
produce  a  blue  stock  that  cannot  be  pro- 
duced  in  the  Rutland.  There  are  a  great 
many  bands  of  that  kind  of  marble  here, 
and  speaking  generally  all  through    the 
country  there  is  any  quantity  of  marble; 
all  that  is  required  is  to  go  down  far 
enough  to  where  it  is  soun<L  Under  sim- 
ilar circumstances  on  the  other  side  of 
the   line  marble  of  satisfactory  charac- 
ter is  produced,  and  I  am  satisfied  that 
as  good    can    be  found  here,  and  that 
there  is  an  enormous  quantity  of  it;  in 
fact  I  think  there  is  no  limit  to     the 
quantity.     Very     little  of  the  Kutland 
marbles  is   used   for     outside   work   on 
buildings;   it  is  not  good  for  that  pur- 
p^ose.     The  marbles  here   are   good  for 
either  inside  or  outside  work.   Almost  all 
colors  are  found,    white,  salmon,  grey, 
black,  mottled,  drab,  with  black  veins, 
with   white     veins,     verde-antique  and 
dove   blue.     All  through   tSt.   Lawrence 
county,  in  New  York,  there  are  grave- 
stones  of  crystalline  marble  that  have 
been  up  70  years,  and  they  are  perfect 
yet,  though  they  were  cut  out  of  the 
surface  rock.    It  will  stand  next  best  to 
granite,  but  will  not  moss  like  granite, 
and  will  stand  fire  better  than  any  other 
stone.    The  old  Fowler  mansion,  at  Gou- 
verneur, was  built  over  fifty  years  ago 
out  of  just  such  stone;   in  1874  it  was 
burned  down,  and  in  1875  some  of  the 
stone  was  taken  to  build  an  hotel.    The 
only  effect  the  fire  had  upon  the  stone 
was  where  it  had  gone  out  through  the 
windows;  there  it  crumbled  the  corners 
a  little.    In  the  academy  at  Gouverneur 
there  is  a  slab  that  has  been  up  since 
1839,  and  it  is  as  clean  as  when  new. 
I  had  a  marble  shop  burned  down;   the 
Italian     marble      all    broke    into  little 
pieces,  the  granite  also  cracked  to  pieces, 
while   the   comers     of   the     crystalline 
limestone   just    crumbled.    There    is    no 
doubt  that  it  makes  the  best  building 
stone.     Wherever  marble   takes  a  turn 
or  bend  it  is  never  sound,  but  where  it 
straightens  out  again  it  is  good.  I  think 
the      black      marble      here      will    turn 
out      to      be      good,      it    is    only     a 
question  of  depth;  in  the  Kutland  quar- 
ries they  did  not  get  any  that  was  good 
until  they  got  to  a  depth  of  100  feet. 
Good  black  marble  is  scarce,  and  if  it 
is  first-class  it  is  worth  as  much  as  stat- 
uary; but  as  a  general  thing  we  cannot 


rely  upon  getting  any  quantity  of  it 
without  being  clouded.  The  demand  is 
limited;  the  present  price  of  a  good  fair 
article  is  $6  or  $7  a  foot  sawed.  The 
company  has  opend  up  two  properties  or 
quarries,  one  of  them  in  the  village  of 
Madoc  and  the  other  about  a  mile  and 
a  half  south  of  Bridgewater,  on  the 
Scootamatta  river.  The  Madoc  quarry 
was  opened  in  the  latter  part  of  Aug- 
gust,  1887.  The  band  is  about  900  feet 
wide  from  east  to  west;  it  curves,  and 
1  nave  traced  it  as  far  as  Uog  lake,  a 
distance  of  about  two  miles  from  north 
to  south.  The  lower  wall  on  the  east  is 
granite;  it  dips  about  10  degrees  to  the 
west.  The  upper  wall  is  a  mixture  of 
granite  and  lime  rock,  but  not  what 
can  be  called  a  conglomerate.  The  dip 
is  10  degrees  to  the  west  Beyond  to 
the  west  is  a  slate  which  in  some  places 
is  tipped  up  30  or  40  degrees;  in  other 

E laces  it  is  nearly  horizontal.  It  would 
e  good  for  rooting,  but  that  it  splits 
a  little  too  thick.  At  present  we 
have  sunk  on  the  Madoc  prop- 
erty to  the  depth  of  38  feet, 
but  it  is  our  intention  to  drill  down 
300  feet  in  order  to  get  marble  that  will 
do  for  polishing.  The  marble  is  very 
good,  the  color  a  grey  black.  Its  hard- 
ness is  greater  than  that  of  the  Ver- 
mont white  marble,  and  about  equal  to 
the  Italian  marble.  We  find  tliat  the 
quality  gets  a  good  deal  better  as  we 
go  down.  We  have  not  as  yet  taken  out 
any  merohantable  marble  from  that 
quarry,  though  we  have  taken  out  blocks 
part  of  which  would  be  merchantable. 
At  the  quarry  we  have  a  30-ton  derrick, 
a  diamond  drill,  a  channelling  machine, 
an  IngersoU  gadder,  a  35-horse  power 
boiler,  two  steam  pumps,  and  all  the 
tools  required;  we  have  a  full  set  of 
quarrying  machinery.  To  run  our  ma- 
chinery would  take  from  eight  to  ten 
men,  including  one  machine  runner  and 
two  foremen;  the  rest  would  be  quarry- 
men.  The  average  wages  here  is  $2.75 
for  machine  runner,  and  f  1.25  for  quar- 
rymen  per  day  of  ten  hours;  the  wages 
are  about  the  same  as  in  New  York 
State.  Besides  the  Madoc  quarry  this 
company  is  working  a  white  marble 
quarry  near  Bridgewater.  The  location 
there  is  about  40  acres  in  extent.  The 
band  is  about  500  feet  wide,  and  the 
course  is  about  northwest  and  southeast. 
I  have  seen  where  it  crope  out  a  couple 
of  miles  above  Bric^ewater,  but 
not  below.  It  crops  out  at  the 
surface,  where  work  has  been  carried 
on.  There  are  several  small  ridges,  each 
of  which  shows  white  marble,  fie  lower 
wall  is  granite;  the  upper  wall  is  gneiss, 
and  is  very  clearly  defined.  The  marble 
is  white,  but  has  some  cloudings  of  blue 
and  green.  The  pitoh  is  about  ten  de- 
grees from  the  perpendicular  to  the 
west.    Hiere  are  two  thin  layers  of  sal- 
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Samples  1  and  2  are  from     the  chip 

piles,  refuse  from  trimming  stone,  at 
the  Point  Ann  quarry.  Sample  3  was 
was  taken  from  the  face  of  the  rail- 
way cut  on  the  quarry  grounds.  The 
residues  Insoluble  in  hydrochloric  acid 
in  1  and  2  were  equal  to  2.42  and  2.70 
per  cent,  respectively.  The  silica  con- 
tained in  these  residues  is  shown  in  the 
analyses.  The  silica  in  the  residue  in 
3  was  not  determined.  Analyses  4,  5 
and  6  are  taken  from  the  prospectus  of 
the  Belleville  Portland  Cement  Com- 
pany, dated  January  3rd,  1903  These 
analyses  are  labelled  top,  intermediate 
and  bottom  respectively.  An  analysis 
of  another  sample  of  the  rock  from 
this  quarry,  by  Mr.  H.  C.  Mabee.  is 
given  in  the  table  under  Addington 
county. 

Crystalline  limestones  from  this  coun- 
ty are  described  in  the  following 
terms  : 

(1)  "is  a  dolomite  [crystalline  lime- 
stone] from  lot  13  in  the  eighth  con- 
cession of  the  Township  of  Madoc.  "It 
is  greyish-white  in  color,  almost  com- 
pact, with  a  conchoidal  fracture,  and 
a  specific  gravity  of  2.849.  This  rock 
contains  veins  and  disseminated  grains 
of  quartz. 

(2)  is  a  reddish  granular  dolo- 
mite from  the  village  of  Madoc, 
having  a  specific  gravity  of  2.834. 
Like  the  previous  one,  it  contains 
quartz,  and  a  little  oxyd  of 
iron,  to  which  it  owes  its  color.  A  por- 
tion of  this,  however,  as  in  the  last,  is 
probably  in  the  state  of  carbonate  of 
protoxyd."   (114) 

(3)  A  fine-grained  greyish-white  mag- 
nesian  limestone,  lot  4  in  the  fifth  con- 
cession of  Madoc.  (115).  Specific  gra- 
vity, 2.757. 

12  3. 

Carbonate  of  lime. .   .  .46.47     57.37  61.'90 

of  magnesia  40.17     34.66  11.39 

Peroxyd  of  iron    ...     1.24      1.32  

Carbonate  of  iron 4.71 

Insoluble,  quartz,  etc  12.16      7.10  32.00 

100.04  100.45  100.00 
"In  the  township  of  Madoc.  on  the 
thirteenth  lot,  and  near  the  road 
between  the  seventh  and  eighth 
ranges,  is  a  band  of  a  fine- 
grained yellowish-white  magnesian 
limestone,  which  would  apparently  yield 
a  marble.  Larpe  blocks  of  a  very  good 
white  marble  have  also  been  obtained 
from  the  adjoining  townships  of  Elzivir 
and  Marmora;  that  from  the  latter  place 
is  extremely  pure,  white,  and  compact." 
(116) 

"  Greyish  limestones  of  this  character 
are   found   in  Tudor,   where   they  some- 

(114)  G.S.C..    1863.    592-3. 

(115)  Ibid,    p.*  593. 

(116)  Ibid,   pp.  822-8. 


times  form  the  wall  rock  of  the  veins 
of  galena  there  met  with.  The  lime- 
stones of  that  locality  are,  however, 
most  commonly  fine-grained  and  dark 
grey  in  color.  Hocks  of  this  character 
are  met  with  all  along  the  Hastings 
road  in  the  south  part  of  Tudor,  also 
in  lots  23,  24,  and  25,  range  B,  and  on 
many  other  lots  in  that  township.  Quite 
as  frequently  however  a  part  of  the  mi- 
caceous substance  contained  in  them 
forms  continuous  sheets,  impartinfi^  to 
the  rock  the  character  of  a  calc-8<mist. 
This  grey,  tine-grained  limestone  is  per- 
haps more  prevalent  in  Tudor  than  the 
more  crystalline,  granular  variety  to  be 
noticed  below,  and  is  often  met  with  in 
the  township  of  Marmora,  where  a  char- 
acteristic variety  of  it  occurs  on  lot 
eight,  range  seven.  It  is  also 
of  frequent  occurrence  to  the 
north  of  the  village  of  Madoc, 
while  to  the  south  of  it  the 
limestone  is  more  crystalline,  and  the 
micaceous  layers  are  sometimes  associ- 
ated with  iron  pyrites.  Similar  Tarie- 
ties  of  this  rock  occur  in  the  village  of 
Bridgewater,  one  of  them  containing  red- 
dish calcspar  and  greenish  mica. 

"Granular  limestone,  sometimes  pure- 
ly white  and  saccharoidal,  and  at  other 
times  greyish,  with  a  slightly  banded 
structure,  is  plentifully  met  with  in  this 
region,  and  occupies  a  wide  area  in  the 
eastern  part  of  Uungerford.  The  town 
of  Bridgewater  stands  upon  another  area 
of  it,  which  has  there  furnished  marble 
for  building  purposes. 

"A  little  to  the  southeast  of  Madoc 
village  it  occurs  white  and  crystalline, 
as  well  as  grey  and  banded,  and  both 
varieties  have  been  used  as  building 
stones.  Other  localities  of  this  rock  are 
Madoc,  lots  ten  and  twenty-four,  range 
six;  and  Marmora,  lot  six,  range  eight, 
and  lot  sixteen,  range  eleven.  A  beauti- 
ful variety  of  dolomite  occurs  on  lot 
twenty-seven,  range  one  of  Sheffield,  and 
many  of  the  micaceous  limestones  of  this 
region  are  probably  dolomitic"   (117) 

Marbles 

The  following  notes  on  the  marbles  of 
Hastings  county  are  taken  from  the 
Report  of  the  Royal  Commission  on  the 
Mineral  Resources  of  Ontario,  1890.  The 
first  extract  is  from  a  statement  by 
Mr.   E.   J.  Whitney,  pp.   80-82. 

•'  My  residence  and  home  is  at  Gou- 
verneur,  in  the  state  of  New  York.  I 
am  acting  here  as  superintendent  of  the 
Hunprerford  Marble  company's  quarries. 
The  capital  of  the  company  is  $100,000. 
The  marble  at  Gouvemeur  is  very  simi- 
lar to  the  marble  here,  as  is  also  the 
country  rock,  which  is  principally  gran- 
ite, gneiss  and  crystalline  limestone. 
That  marble  sells  well;   in  fact  the  de- 

(117)  G.S.C.,   18G6,   p.  04. 
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luand  is  greater  than  the  supply.     The 
tSt.   Lawrence  Alarble  company  have  to 
run  night  and  day  to  fill  orders,  and  then 
cannot  keep  up.    These  crystalline  mar- 
bles will  stand  the  weather  better  than 
the  metamorphic     marbles  of   Vermont, 
and  generally  they  work  as  easily.    The 
quarries    at   Kutland,    Vt.,  have      dark 
stocks,  and  they  always  have  orders  in 
excess  of  their  output,  the  dark  being 
in  great  demand  for  outside  work.    The 
St.   Lawrence  company's   marbles   stand 
the  weather   better,  polish   as  well  and 
look    as  welL  The   Gouverneur   quarries 
produce  a  blue  stock  that  cannot  be  pro- 
duced in  the  Rutland.  There  are  a  great 
many  bands  of  that  kind  of  marble  here, 
and  speaking  generally  all  through    the 
country  there  is  any  quantity  of  marble; 
all  that  is  required  is  to  go  down  far 
enough  to  where  it  is  sound.  Under  sim- 
ilar circumstances  on  the  other  side  of 
the   line  marble   of  satisfactory  charac- 
ter is  produced,  and  I  am  satisfied  that 
as  gocKl    can    be  found  here,  and  that 
there  is  an  enormous  quantity  of  it;  in 
fact  I  think  there  is  no  limit  to     the 
quantity.     Very     little   of  the  Kutland 
marbles  is   used   for     outside   work   on 
buildings;   it  is  not  good  for  that  pur- 
pnose.     The  marbles  here   are   good  for 
either  inside  or  outside  work.    Almost  all 
colors  are  found,     white,  salmon,  grey, 
black,  mottled,  drab,  with   black  veins, 
with   white     veins,     verde-antique  and 
dove   blue.     All   through   tSt.   Lawrence 
county,  in  New  York,  there  are  grave- 
stones of  crystalline  marble  that  have 
been  up  70  years,  and  they  are  perfect 
yet,  though  they  were  cut  out  of  the 
surface  rock.    It  will  stand  next  best  to 
granite,  but  will  not  moss  like  granite, 
and  will  stand  fire  better  than  any  other 
stone.    The  old  Fowler  mansion,  at  Gou- 
verneur, was  built  over  fifty  years  ago 
out  of  just  such  stone;   in  1874  it  was 
burned  down,  and  in   1875  some  of  the 
stone  was  taken  to  build  an  hotel.    The 
only  effect  the  fire  had  upon  the  stone 
was  where  it  had  gone  out  through  the 
vnndows;  there  it  crumbled  the  corners 
a  little.    In  the  academy  at  Gouverneur 
there  is  a  slab  that  has  been  up  since 
1839,  and  it  is  as  clean  as  when  new. 
I  had  a  marble  shop  burned  down;   the 
Italian     marble      all    broke    into  little 
pieces,  the  granite  also  cracked  to  pieces, 
while   the   comers     of   the     crystalline 
limestone   just    crumbled.    There    is    no 
doubt  that  it  makes   the  best   building 
stone.     Wherever  marble   takes  a   turn 
or  bend  it  is  never  sound,  but  where  it 
straightens  out  again  it  is  good.  I  think 
the      black      marble      here      will    turn 
out      to      be      good,      it    is    only     a 
question  of  depth;  in  the  Rutland  quar- 
ries they  did  not  get  any  that  was  good 
until  they  got  to  a  depth  of  100  feet. 
Good  black  marble  is  scarce,  and  if  it 
is  first-class  it  is  worth  as  much  as  stat- 
uary; but  as  a  general  thing  we  cannot 


rely  upon  getting  any  quantity  of  it 
without  being  clouded.  Tlie  demand  is 
limited;  the  present  price  of  a  good  fair 
article  is  ^  or  ^7  a  foot  sawed.  The 
company  has  opend  up  two  properties  or 
quarries,  one  of  them  in  the  village  of 
Madoc  and  the  other  about  a  mile  and 
a  half  south  of  Bridgewater,  on  the 
Scootamatta  river.  The  ^adoc  quarry 
was  opened  in  the  latter  part  of  Aug- 
gust,  1887.  The  band  is  about  900  feet 
wide  from  east  to  west;  it  curves,  and 
1  nave  traced  it  as  far  as  Uog  lake,  a 
distance  ol  about  two  miles  from  north 
to  south.  The  lower  wall  on  the  east  is 
granite;  it  dips  about  10  degrees  to  the 
west.  The  upper  wall  is  a  mixture  of 
granite  and  lime  rock,  but  not  what 
can  be  called  a  conglomerate.  The  dip 
is  10  degrees  to  the  west.  Beyond  to 
the  west  is  a  slate  which  in  some  places 
is  tipped  up  30  or  40  degrees;  in  other 
places  it  is  nearly  horizontal.  It  would 
be  good  for  rooting,  but  that  it  splits 
a  little  too  thick.  At  present  we 
have  sunk  on  the  Madoc  prop- 
erty to  the  depth  of  38  feet, 
but  it  is  our  intention  to  drill  down 
300  feet  in  order  to  get  marble  that  will 
do  for  polishing.  The  marble  is  very 
good,  the  color  a  grey  black.  Its  hard- 
ness is  greater  than  that  of  the  Ver- 
mont white  marble,  and  about  equal  to 
the  Italian  marble.  We  find  tliat  the 
quality  gets  a  good  deal  better  as  we 
go  down.  We  have  not  aa  yet  taken  out 
any  merchantable  marble  from  that 
quarry,  though  we  have  taken  out  blocks 
part  of  which  would  be  merchantable. 
At  the  quarry  we  have  a  30-ton  derrick, 
a  diamond  drill,  a  channelling  machine, 
an  IngersoU  gadder,  a  35-horse  power 
boiler,  two  steam  pumps,  and  all  the 
tools  required;  we  have  a  full  set  of 
quarrying  machinery.  To  run  our  ma- 
chinery would  take  from  eight  to  ten 
men,  including  one  machine  runner  and 
two  foremen;  the  rest  would  be  quarry- 
men.  The  average  wages  here  is  $2.75 
for  machine  runner,  and  $1.25  for  quar- 
rymen  per  day  of  ten  hours;  the  wages 
are  about  the  same  as  in  New  York 
State.  Be:side6  the  Madoc  quarry  this 
company  is  working  a  white  marble 
quarry  near  Bridgewater.  The  location 
there  is  about  40  acres  in  extent.  The 
band  is  about  500  feet  wide,  and  the 
course  is  about  northwest  and  southeast. 
I  have  seen  where  it  crope  out  a  couple 
of  miles  above  Bridgewater,  but 
not  tbelow.  It  crops  out  at  the 
surface,  where  work  has  been  carried 
on.  There  are  several  small  ridges,  each 
of  which  shows  white  marble,  'fne  lower 
wall  is  granite ;  the  upper  wall  is  gneiss, 
and  is  very  clearly  defined.  The  marble 
is  white,  but  has  some  cloudings  of  blue 
and  green.  The  pitoh  is  about  ten  de- 
grees from  the  perpendicular  to  the 
west.    Tliere  are  two  thin  layers  of  sal- 
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Quarries 

"On  the  bank  of  the  Grand  river^  four 
tuilea  south  of  (Jayiiga,  my  brothers  own 
a  quarry,  it  is  a  limestone,  but  is  mag- 
uesian,  and  is  not  good  for  lime.  Under 
that  bed  there  is  a  layer  of  stone  that 
oould  be  manufactured  into  cement. 
iSome  years  ago  a  quantity  was  burned 
m  an  ordinary  lime-kiln.  Only  a  few 
barrels  were  made,  but  it  worked  as 
well  as  the  Thorold,  and  very  much  like 
it.  The  Btone  is  grey  and  brown  in  col- 
or; a  considerable  quantity  was  quar- 
ried as  building  stone,  and  they  get 
blocks  from  twelve  to  Hfteen  inches 
thick;  it  has  been  used  at  Dunnville.  The 
quarry  extends  along  the  bank  of  the 
river  about  half  a  mile.  The  stone  does 
not  stand  the  weather  as  well  as  'the 
sandstone;  it  is  more  liable  to  crumble. 
About  three  miles  from  Ridgeway  there 
is  Corniferous  limestone,  it  is  exten- 
sively used  in  making  lime,  and  makes 
a  first-class  article,  very  white  and  about 
the  same  quality  as  the  Beachville 
lime."  (96) 

"A  third  excellent  exposure  in  this 
vicinity  is  at  Teitz'  quarry,  lot  1  in  the 
fourteeutili  concession  of  Walpole,  which 
probably  lies  at  a  higher  horizon  than 
either  of  the  preceding.  About  ten  feet 
are  exposed  of  roughly-bedded  limestones 
with  numerous  fossils,  whioh  are  in  some 
respects  different  from  the  assemblage 
at  the  two  other  quarries.  Some  species 
are  found  here  which  are  rare  or  quite 
absent  from  the  previously  described  de- 
posits. 

"At  Springvale,  lot  6  in  the  fourteenth 
oonoession  of  Walpole,  outcrops  an  even 
bedded  non-fossiliferous  limestone  show- 
ing glacial  striae  west-southwest  on  the 
surface.  The  heaviest  beds  are  eight  to 
ten  inches  thick  and  of  a  whitish  gray 
color.  Below  the  level  of  the  quarry  the 
rock  is  said  to  be  a  blue  limestone,  but 
this  requires  confirmation.  The  non-fos- 
siliferous limestone  shows  increasing  si- 
lica on  descending.  The  average  lime 
made  from  the  rock  has  hydraulic  pro- 
perties and  requires  about  16  to  1  of 
l^avel  to  make  a  durable  cement.     (97) 

(9(5)  Hon.  J.  Baxter  in  Roy.  Com.,  1890, 
D.  55. 

(1^7)  A  sample  of  the  lower  flintv  laver 
in  the  lime  kiln  at  Sprlngrvale  was  col- 
lected by  the  writer.  Mr.  Burrows  found 
it  to  have  the  percentage  composition 
given  In  column  1.  Another  general  sample 
from  this  quarry  had  the  composition 
phown   in   2  : 

1.  2. 

Moisture 30  

Insoluble  residue 1.60  23.24 

Alumina    trace  1.28 

Ferric   oxide   ^ 62  1.10 

Calcium  oxide  30.26  39.04 

MaR-nesium   oxide    2().Sf)  l.""? 

Carbon    dioxide    46.62  31.78 

Sulphur   trioxlde 33  .15 

100.53  97.78 


Analysis  : 

I'er  cent. 

Moisture 0.15 

fciilica a.6tf 

Alumina 'ji,^ 

Ferric  oxiae i  .8U 

Calcium  oxidH  • 3i.o<$ 

Aiaguesium  oxide 17 .79 

igniuon  loM 44.73 

"Overlying  this  and  a  tew  rods  west 
of  the  exposures  are  beds  of  Oridkan/ 
sandstone  six  to  eight  feet  in  thick- 
ness.    •    •    • 

"The  fossUfly  with  the  exception  of  the 
ganoid  fragment,  are  mostiy  castd,  Uie 
calcareous  matter  of  the  sheu  having  been 
iiissjlved.  Two  eoorts  of  stone  are  quar- 
ried from  thus  exposure,  an  extremely 
hard  variely  with  silioious  oement  wliieL 
may  prove  uselul  lor  grinostones  and 
for  refractory  purposes,  and  a  soft  fri- 
able example  possessing  insuiiicient  co- 
herence to  make  a  sat&actory  building 
Btone.  Above  the  sandstone,  towards 
the  northwest  comer  of  lot  6  in  )the  four- 
teenth concession  of  Walpole,  is  a  ridge 
of  Corniferous  rock,  presenting  the  char- 
acteristic fossils  of  the  coralline  beds  and 
many  fragments  of  trilobites.    .    .     . 

''bouthwest  of  these  deposits,  on  the 
farm  of  £liaB  Shoap,  lot  9  in  the  thir- 
teenth concession  of  Walpole,  is  an  ex- 
oellent  exposure,  showing  20  feet  of  ver- 
tical section.  The  upper  strata  consist 
of  about  ten  feet  of  thin-bedded  fossil- 
iferous  cherty  limestone  with  corals  pre- 
dominating, as  at  Rockford.  This  is  un- 
derlaid by  five  feet  of  soft  sandstone  as 
at  Springvale,  while  the  bottom  five  feet 
consist  of  hard  indurated  sandstone  with 
eilicious  cement. 

"But  occasional  small  outcrops  are 
seen  from  this  point  to  Hagersville, 
where  are  situated  some  of  &e  most 
extensive  quarries  in  the  district.  Gla- 
cial striae  west-southwest  are  observed 
on  the  surface  rock.  The  upper  ten  feet 
of  this  section  show  the  cheity  coralline 
limestone  with  a  predominance  of  favo- 
sitoid  corals,  below  which  lie  six  or  eight 
feet  of  more  heavily  bedded  and  lees  fos- 
siliferous  stone  of  excellent  quality 
for  building  purposes.  Underlying  this 
layer  are  two  feet  of  stone,  which  is 
practically  all  flint,  and  is  succeeded  by 
five  feet  of  good  blue  limestone,  giv- 
ing the  following  analysis  (98)  : 

(08)  Samples  collected  by  the  writer  at 
the  Hagrersville  quarry  were  found  to 
have  the  followingr  composition  : 

1.  2.  3 

Insoluble  residue  . .     , .     iclso    lies      4.78 

Ferric  oxide ,72        ,92 

Alumina    /  26         **2 

Il!™e 41.92    44!00    4«!52 

Magnesia 67      3.77      4.85 

Sulphur  trioxide 32        .18        .41 

Carbon  dioxide 31.37     3S.66    41.42 

Moisture   5.28 00 

,    ,  100.00  100.27    99.72 

1,  lower  3  ft.  of  quarry;  2,  lower  layer 

at  the  northeast  comer  of  the  quarry;  8. 

above  lower  3  ft.   of  quarry  face. 
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Per  cent. 

^'Moisture  0.24 

Insoluble  residue 5.32 

Ferric  oxide 1-21 

Alumina    3.99 

Lime 45.14 

Magnesia 1*64 

Carbonic  acid 35.46 


Loss  on  ignition 


.....  4iU.o«/ 


*'Th€  writer  is  informed  that  a  drill 
hole  87  feet  exposed  nothing  but  con- 
tinuous limestone.  Most  of  the  pro- 
duct of  these  quarries  is  made  into 
rubble,  in  which  an  extensive  trade  ia 
carried  on.  The  percentage  of  silica 
has  the  effect  of  rendering  the  rock 
rather  hard,  and  somewhat  impairs  ita 
value  as  a  building  stone  on  account 
of  the  added  difficulty  of  chiselling. 

"Two  miles  south  of  Hagersville^  at 
the  'Gore/  the  soft  sandstones  of  the 
Oriskany  crop  out,  underlaid  as  usual 
by  the  smooth  non-fossiliferous  lime- 
stone. 

"Following  the  road  from  Hagersville 
to  Cayuga,  the  first  exposures  are  of 
the  hard  cherty  limestone  seen  at  the 
cutting  of  the  Sf.CR.  This  rock  under-; 
lies  the  sandstone  and  separates  it 
from  the  "wateriime";  it  was  not  ob- 
served at  Springvale  and  doee  not  appear 
to  be  continuous.  The  Oriskany  sand-* 
stone  reaches  a  thickness  of  15  feet  in 
this  vicinity,  and  showe  distinct  traces! 
of  glaciation  in  a  west-southwest  direc7 
tion.  The  rock  itself  is  more  compact} 
and  of  better  grain  that  that  at  Spring' 
vale,  and  is  quarried  at  several  points 
along  the  road.  The  above  mentioned 
chert  is  absent  at  many  points,  the 
sandstone  being  directly  succeeded  by 
the  smooth  limestone,  an  average 
analysis  of  which  gives  : 

Per  cent. 

''Water  0.35 

Silica 3.44 

Alumina 2.34 

Ferric  oxide 1.86 

Calcium  oxide 26.61 

Magnesium  oxide    17.47 

Ignition  loss 44.96 


"  On  lot  40  in  the  fourth  concession 
of  North  Cayuga,  this  lime  rock  is  again 
exposed  where  a  quarry  has  been  opened 
by  Mr.  J.  Best.  The  upper  ten  feet 
consist  of  the  even-bedded  gray  non- 
fossiliferous  limestone,  while  the  lower 
part  shows  the  same  lack  of  fossils  but 
ij  of  a  bluish  hue,  and  capable  of  being 
quarried  in  larger  blocks.  The  analysis 
of  this  rock  is  as  follows  : 


Per  cent. 

''Water  0.65 

Silica 4.14 

Alumina 26.60 

Ferric  oxide    1.56 

Calcium  oxide 20.09 

Magnesium  oxide 14.51 

*'  The  unusually  high  percentage  cf 
alumina  is  remarkable;  this  rock  might 
well  be  used  to  enrich  others  in  the  vi- 
cinity whose  content  of  alumina  is  too 
low  for  the  best  results  in  the  manufac- 
ture of  hydraulic  cements.  The  surface 
of  the  rock  at  this  q^uarry  shows  distinct 
glacial  striae  running  west-southwest. 
The  overlying  soil  is  heavy  boulder  clay. 
On  lot  36  I.S.  of  North  Cayuga,  the  val- 
ley of  denudation  of  Rattlesnake  creek 
shows  an  excellent  section  of  these  low- 
er beds,  about  30  feet  being  exposed* 
The  upper  portions  consist  of  the  non- 
fossiliferous  waterlime  beds,  separated  by 
shaly  layers,  while  at  the  bottom  of 
the  section  bluish,  friable  limestones 
crop  out.  Much  of  this  stone  is  fine- 
grained and  very  uniform;  it  Should  af- 
ford examples  suitable  for  lithographic 
work. 

"We  have  therefore  in  this  vicinity 
thirty  or  forty  feet  of  the  so-called  wat- 
erlime belonging  to  the  Lower  Uelder- 
berg  series  resting  on  a  shaly  blue  lime- 
stone and  covered  in  places  by  a  nar- 
row oed  of  chert,  or  where  this  is  ab- 
sent, succeeded  directly  by  the  Oriskany 
sandstone  showing  a  maximum  thickness 
of  twenty  feet.  Close  above  the  sand- 
stone are  the  coralline  layers  of  the 
Comiferous,  which  is  attested  by  the 
fact  that  in  many  of  the  fields  sur- 
rounding the  sandstone  exposures,  fos- 
sils of  this  type  may  be  collected.    .    . 

*'  From  this  vicinity  southward  to  Cay- 
uga no  more  exposures  are  encountered, 
the  rock  being  hidden  beneath  a  uniform 
bed  of  clay.  South  of  this  town  outcrops 
are  well  known,  but  the  expedition  was 
not  carried  so  far."  (99) 

The  Hagersville  quarry,  operated  by 
the  Hagersville  Contracting  Company,  is 
situated  near  the  town.  The  stone  makes 
good  road  material  and  is  used  chiefly 
for  this  purpose  and  for  concrete.  The 
quarry  has  a  depth  of  about  12  feet 
and  covers  a  considerable  area.  The  up- 
per layers  contain  silicified  fossils  and 
chert  nodules  which  add  to  its  value  as 
a  road  material,  but  the  lower  three  and 
one-half  feet  is  pretty  free  from  fossils, 
and  has  been  used  by  the  St.  Thomas 
car  wheel  works  as  a  flux.  The  crush- 
ing capacity  of  the  plant  is  about  400 
tons  a  day.  In  summer  80  or  90  men 
are  employed.  In  winter  the  force  is 
less.  Shipments  are  made  by  the  Michi- 
gan Central  and  Grand  Trukk  railways. 
The  crushed  stone  is  shipped  as  far  west 
as  Windsor.     The  color  of  the  beds  in 

(99)  B.  M.,  Vol.  XII..  pp.  143-7. 
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the  quarry  is  dark  gray  to  blue. 

A  small  lime  kiln  is  operated 
at  Winger's  quarry,  Springvale.  Hit- 
ching posts  lor  horses  are  also 
made  from  the  lime  and  crushed 
stone.  About  9  feet  of  rock  are  ex- 
posed in  the  quarry.  The  upper  3  feet 
of  rock  is  soft  and  breaks  irregularly. 
The  lower  layers  are  brittle  and  break 
with  a  ilint-like  fracture.  The  stone  is 
line-grained. 

The  dip  of  the  beds,  which  is  slight, 
appears  to  be  westward  or  southwest- 
ward.  Limestone  comes  to  the  surface 
at  the  corner  of  the  road  at  Gill  P.O., 
and  between  this  point  and  Hagersville. 

What  is  known  as  Decew's  sandstone 
quarry  lies  near  the  road  about  2  miles 
northeast  of  Gill  P.O.,  and  about  5  miles 
from  Hagersville.  The  face  of  the  quar- 
ry is  12  to  15  feet  in  height.  The  rock 
is  thick  bedded,  massive,  medium  grain- 
ed, rather  friable,  gray-weathering  sand- 
stone. On  fresh  surfaces  it  has  a 
light  reddish  color.  The  lower  bed,  as 
it  lies  in  place,  appears  to  have  a  thick- 
ness of  abbut  6  feet;  and  the  upper  ones 
are  nearly  as  thick.  To  the  south  rath- 
er thin-bedded  limestone  underlies  the 
sandstone.  This  limestone  is  fine  grain- 
ed^ soft  and  appears  to  be  argillaceous. 
The  overlying  sandstone,  whidi  outcrops 
on  the  road,  but  rises  little  above  the 
level  of  the  surrounding  country,  thins 
out  rapidly  to  the  southward.  The  sand- 
stone represents  the  Oriskany  formation, 
and  the  underlying  limestone  belongs, 
apparently,  to  the  Water-lime  series.  A 
sample  of  this  limestone  was  taken  for 
analysis,  and  was  found  to  have  the  fol- 
lowing composition  : 

Per  cent. 

Silica 1.58 

Ferric   oxide    1.25 

Alumina 10 

Lime 30.18 

Magnesia 19.78 

Carbon  dioxide 45.35 

Sulphur   trioxide 13 


98.37 


The  following  analyses  show  the  com- 
position of  some  argillaceous  dolomites 
from  this  county  : 

1.        2.         3. 

"Carbonate   of  lime..  39.91  51.33  25.20 

"      of  magnesia...  34.15  40.91  19.70 

Argillaceous    residue.   22.10  5.50  52.20 

Water 3.84  2.26  2.90 


100.00  100.00  100.00 


"  n 


The  first  two  analyses  are  by  De- 
lesse;  1  is  a  dark  earthy  rock,  from 
Martindale's  gypsum  quarry  at  Oneida; 
2  is  a  specimen  of  the  vesicular  dolo- 
mite, brownish-yellow  in  color,  from 
the   gypsum    quarries   at   Paris,    on   the 


Grand  Blver;  and  3  is  a  greenish  crumb- 
ling shaly  rock  from  the  same  locality.*' 
(100) 

Haliburton  District 

The  character  and  distribution  of  the 
crystalline  limestones  of  this  district  are 
described  in  the  following  notes  : 

"The  study  of  the  Grenviile  series 
in  Monmouth,  showed  beyond  a  doubt 
that  this  series  is  a  sedimentary  one. 
It  includes  a  great  development  of  bed- 
ded white  quartzites,  evidently  altered 
sandstones.  The  associated  limestones 
also,  that  occur  in  heavy  bands,  and,  as 
everywhere  else  in  the  Grenviile  series, 
are  in  the  form  of  white  crystalline 
marbles,  were  in  a  few  places  along  the 
line  of  the  Irondale,  Bancroft  and  Ot- 
tawa railway,  seen  to  hold  little  dark 
strings  suggestive  of  renmants  of  the 
original  limestone  in  a  less  altered  con- 
dition. On  this  account,  a  careful  search 
was  made,  which  resulted  in  the  discov- 
ery of  two  localities  in  which  the  lime- 
stone was  almost  unaltered,  bein?  very 
fine  in  grain  and  blue  in  color,  and  bear- 
ing a  strong  resemblance  to  the  lime- 
stones of  more  recent  formations.  In^ 
such  cases  the  blue  limestone  is  inter- 
stratified  with  the  ordinary  white 
coarse-grained  marble  of  the  Grenviile 
series  and  passes  into  it,  there  being 
evidently  portions  of  the  limestones 
which  have  escaped  metamorphism.  These 
occurrences  serve  to  dispose  of  any  ling- 
ering doubts  concerning  the  sedimentary 
origm  of  the  limestone  in  question.  The 
localities  where  these  unaltered  lime- 
stones are  best  seen  are  lot  27  of  range 
14  of  Monmouth  and  lot  28  of  range  11 
of  the  same  township."     (101) 

"In  the  southern  and  eastern  por- 
tions of  the  sheet  the  lAurentlan  eon- 
tains  an  abundance  of  cryBtalline  lime- 
stone and  has  all  the  dharacters  of  the 
Grenviile  series  ci  (Sir  William  Logan, 
in  which  series,  as  is  iwell  known,  nearly 
all  the  mineral  deposits  of  economic 
value  occurring  in  the  Laurentian  in 
Quebec  and  Eastern  Ontario  are  found. 
In  the  north-western  iportlon  of  the  area 
on  the  other  hand  our  explorations  have 
so  far  failed  to  discover  any  crystalline 
limestone,  the  country  being  apparently 
occupied  by  gneiss  alone.  As  townships 
in  which  this  crystalline  limestone  is 
especially  abundant,  Lutterworth,  Min- 
den,  Snowdon,Dyeart.  Glamorgan,  Mon- 
mouth, Cardiff  and  Brudenell  may  be 
mentioned,  as  well  as  the  township  of 
Galwav  Ivinji^  to  the  south  of  the  area 
embraced  in  sheet  118. 

'The  discovery  of  so  large  an  area 
of  the  Grenviile  series  in  this  district  is 

(100)  G.S.C..  1863,  p.  625. 

(101)  Ibid.  Vol.  XI.,  1898,  p,  109  A. 
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most  encouraging,  as  indicating  the  prob- 
able occurrence  in  it  of  iarge  and  valu- 
able mineral  deposits. 

'The  relation  of  the  Grenviile  aeries, 
in  this  district,  to  the  rest  of  the  lAur- 
ention  which  is  free  from  limestone,  has 
not  as  yet  been  definitely  determined, 
although  the  limestones  and  their  associ- 
ated gneiss  seem  in  certain  cases  to  par- 
tially indose  areas  which  contain  no 
limestone.  Another  noteworthy  fact  is 
that  throughout  the  area  occupied  by 
these  Laurentian  rocks,  the  dip  is  uni- 
formly in  an  easterly  direction,  usually 
at  moderate  angles.  Only  at  one  or  two 
points  have  westerly  dips  been  observed, 
and  these  are  quite  local."    (102) 

Lutterworth  Township 

*'  In  this  township  there  is  an 
abundance  of  excellent  crystalline 
limestone,  especially  in  that  part  of  it 
which  lies  to  the  east  of  Gull  Lake. 
Much  of  this  is  very  pure  and  consti- 
tutes a  veritable  marble,  as  on  lots  19 
of  ranges  4  and  5,  and  on  lot  20  of  5, 
while  elsewhere  it  contains  grains  of 
hornblende,  mica,  serpentine  and  other 
minerals  scattered  (through  it.  This 
limestone  irould  jitAd  excellent  lime,  and 
could  also  be  employed  for  building  pur- 
poses if  sufficiently  accessible.  It  is, 
however,  rather  coarse  grained  for  very 
fine  work  or  for  statuary. 

'There  U  a  local  tradition  that  sil- 
ver was  formerly  mined  at  Miner's  Bay 
on  the  east  shore  ol  Gull  Lake.  JSo 
workings  are  known  to  exist,  however, 
and  no  ore  is  ever  known  to  have  been 
discovered  in  the  vicmity.  A  iittie  moly- 
bdenite in  flakes  and  crystals  iwas  loimd 
in  the  gneiss  at  this  locality,  xnis 
may,  on  account  of  its  silvery  appear- 
ance, have  been  mistaken  for  an  ore 
of  silver. 

'^Molybdenite  disseminated  througti 
crystalline  limestone  also  occurs  on  lot 
23  of  range  5. 

"Graphite  was  observed  m  small  quan- 
tities in  the  gneiss  and  iimestone  at 
several  localities.  I  am  iniormed  that  it 
occurs  more  aibundantly  on  lot  15  ot 
range  4. 

"A  deposit  of  iron  ore  on  lot  6  in  tne 
northern  part  of  range  5  and  tbe  soutn- 
ern  part  of  range  6  of  tnis  township, 
was  at  one  time  worked  quite  extensive- 
ly, several  hundred  tons  of  ore  were 
extracted  and  shipiped,  but  work  was  dis- 
continued seven  or  eight  years  ago.  'i^wo 
large  openings  and  several  small  holes 
have  been  excavated  in  the  deposit,  but 
are  now  for  the  most  part  fliled  with 
water.  The  country  rock  is  a  reddish 
gneiss,  interstratified  with    many  small 


amphibolite  bands,  as  well  as  iwith  a 
small  band  of  crystalline  limestone" 
(103). 

"There  is  a  great  deai  ot  very  good 
marble  through  the  MaliDurton  country, 
of  the  ordinary  white  crystalline  variety. 
It  is  both  in  Snowdon  and  Glamorgan, 
and  some  variegated  has  been  obtained 
from  17  in  the  1st  concession  of  the 
latter  township.  iSome  ihas  been  polished 
that  ctLme  from  Galway,  and  some  taJcen 
from  lot  32  in  the  5th  ot  »nowdon  has 
been  used  for  monumental  purposes" 
(104). 

Halton 

"The  strata  of  this  section  [Medina 
and  Clinton]  are  limited  by  a  bold  es- 
carpment, composed  of  the  rocks  of  the 
Niagara  formation,  which  succeeds.  By 
this  escarpment  they  are  easily  trace- 
able from  Flamborough  West,  in  a 
northeasterly  direction,  through  Flam- 
borough  East  into  South  Nelson.  On 
entering  the  latter  township  they  take 
a  sweeping  turn  northward,  and  main- 
tain a  general  course  somewhat  west- 
ward of  north,  for  75  miles,  from  South 
Nelson  to  Ck>llingwood."  (105) 

"Northward  from  Flamborough  East, 
the  massive  beds  of  encrinal  limestone, 
[see  section  given  under  county  of 
Wentworth],  which  pass  below  the 
oherty  band,  form  the  crest  of  the  low- 
er escarpment,  and  appear  to  gradually 
increase  in  thickness  in  that 
direction.  ...  On  the  seventh  lot 
of  the  seventh  range  of  Nas- 
sagaweya  there  is  a  vertical  precipice, 
in  some  places  a  hundred  feet  in  height. 
It  is  capped  by  the  encrinal  band,  while 
the  Pentamerus  bed  is  probably  at  the 
base;  but  though  the  stratigraphical 
place  of  the  black  shale  would  thus  be 
in  the  cliff,  it  has  not  yet  been  detected. 
Nearly  the  whole  mass  of  rock  appears 
to  be  a  light  grey,  drab-weathering 
limestone,  usually  presenting  a  black 
surface  in  the  cliff,  from  the  presence 
of  minute  lichens.  Much  of  it  appears 
to  be  magnesian,  and  it  for  the  most 
part  abounds  in  encrlnites.  It  is  well 
adapted  for  building  purposes,  but  it 
seems  too  porous  to  be  made  available 
as  a  marble.  Some  of  the  beds  are 
well  adapted  for  burning  to  quick-lime, 
and  these  probably  contain  a  smaller 
proportion  of  magnesia.  Though  the 
very  base  of  the  limestone  is  concealed 
by  a  talus  of  debris,  its  near  proximity 
is  indicated  by  the  copious 
streams      of    water    which    flow    along 


(102)  G.S.C.,  Vol.  VI.,   1892-03,  p.   4  J. 


(103)  Ibid,    D.   8   J. 

(104)  J.  B.  Campbell  in  Roy.  Com.,  1800, 
p.  83. 

(105)  G.S.C.,    1863,  p.  315. 
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its  whole  outcrop,  from  the  more 
argillaceous  beda  beneath,  anil  teaue 
from  among  the  debris;  depositing  in 
their  course,  large  quantities  of  calcar- 
eous tufa. 

*ln  a  cutting  of  the  iirand  Trunk 
RaiJnviiy  at  Limeboiise,  on  a  tributary 
of  the  Credit,  on  the  twen- 
ty-first lot  of  the  sixth  range 
of  Esquesing,  the  base  of  tha 
Niagara  lime^ne  is  seen  resting  on  the 
beds  of  the  Ciinton  forma/tion.  This 
has  there  a  thickness  of  only  34  feet; 
not  much  more  than  one-third  of  what 
it  presents  in  Flamborough  West,  it 
consists  of  10  feet  of  a  bluish  shale,  rest- 
ing on  ihe  Grey  iband  as  a  base,  and 
overlaid  by  7  feet  of  red  shale,  whidi 
represents  the  iron  ore  bed  [i.  e.,  the 
summit  of  the  Clinton].  To  l^is  suc- 
ceeds eight  feet  of  bluish  shales, 
followed  by  nine  feet  of  water- 
lime  This  bed  of  water-lime  rests 
on  a  thin  bed  of  arenaceous 
shale,  with  a  thin  seam  of  reddish 
sandy  clay  holding  crystals  of  iron 
pyrites,  and  supports  a  light  grey  par- 
tially magnesian  limestone,  belonging 
to  the  Niagara  series,  of  which  only  27 
feet  are  exposed  in  the  cutting.  The 
characteristic  Pentamerus  obdongus  has 
not  been  seen  here"   (106) 

''Proceeding    northward,      the    upper 
escarpment     of  the    ITlamDorough  West 
section  is  found  to  merge  into  the  plain 
fbbove,  and  disappears.    i5iack  shales  and 
limestones,  such  as  occur  m  it,  are  iiow- 
ever  met  with  in  the  sixth  range  of  Nas- 
sagaweya,  on  the  Grand  Trunk  railway, 
between  three  and  four  miles  back  from 
the  edge  of  the  lower  or  main  escarpment. 
It  is  probable  that  the  whole  tormation 
is  carried  westward,  in  a  narrow  spur,  on 
the  axis  of  a  small  anticlinal."  (107) 

**At  Limehouse,  in  iDsquesmg,  there  is 
a  band  of  nine  feet  [of  water  lime], 
which  is  wrought  to  a  considerable  ex- 
tent, and  yields  a  good  hydraulic  lime." 
(108)  This  band  is  in  the  Niagara  for- 
mation, but  is  not  supposed  to  be  thft 
equivalent  of    the   Tharold  baud. 

Analyses 

(1)  "Dolomite,  from  Limehouse,  town- 
ship of  Esquesing. . .  .This  stone  occurs  in 

(100)  G.S.C..    1863,    p.    327. 

ri07)  Ibid.    D.    330. 
(108)  Ibid,  p.   806. 


a  band  nine  feet  thick,  in  beds  varying 
from  three  to  seven  inches.  Geological 
position — Ulinton  formation,  fiilurian. 
Collected  by  Dr.  R.  i5elL 

"A  bluish-gray,  yellowish-brown  weath- 
ering, very  fine  cry«tal£lne,  compact  dolo- 
mite. Its  analysis  afforded  tlie  follow- 
ing results  : 

(After  drying    at  lOlf    degrees  U. — ^Hy- 
groaoopic  water,  equals  o:mi  per  cent.) 


Carbonate  of  lime    

magnesia 

iron 

Sulphate  of  lime   

Alumina 0.21 

Silica,  soluble 0.37 

Insoluble  matter,  consisting  of  : 

Silica 7.60) 

Alumina    2.07 

Ferric  oxide 0.40 

Lime   0.05}-  11.02^ 

Magnesia    0.19 

Potassa    0.53 

Soda 0.18 


48.07 

39.63 

0.f?9 

0.10 


11.60 


100.09 


"This  stone  has  been  wrought  to  a  con- 
siderable extent,  and  yields  a  good  hy- 
draulic lime.  The  cement  sets  slowly 
and  hardens  during  several  weeks,  alter 
w'hiioh  it  is  said  to  possess  great 
strength."     (109) 

(2)  "Dolomite,  from  a  quarry  at  Chris- 
tie's Siding,  west  half  of  the  third  lot  of 
the  sixth  concession  of  the  townsliip  of 
Nassagaweya.  •  .  Geological  position 
— ^Niagara  formation.     Silurian. 

"A  light  bluish-gray,  fine-crystalline, 
massive,  dolomite.  Its  analysis  afforded 
the  following  results  :    (110) 

(Afteo:  drying  at  100  degrees  C. — ^Hygro- 
scopic water,  -  0.10  per  cent.) 

Carbonate  of  lime 54.12 

Carbonate  of  magnesia 45.46 

Carbonate  of  iron 0.58 

Sulphate  of  lime 0.17 

Alumina ...     trace  . 

Insoluble  matter 0.30  }  "-^ 


100.62 


tf 


Among  the  lime  kilns  in  this  (X)untv 
are  those  of  Messrs.  D.  Robertson  ft 
Co.,  which,  together  with  the  quarries, 
are  situated  on  lot  4  in  the  seventh  con- 
cession of  the  township  of  Nassagaweya. 
The  two  kilns  have  a  capacity  of  33,000 
lbs.  each  per  day.    The  lime  is  used  over 

(109)  G.S.C.,  1895,  p.  16  R. 

(110)  Ibid,  p.   17  R. 


1903 


of  Ontario 


59 


a  large  part  of  the  Province,  going  as 
far  east  as  Peterborough.  The  company 
furnish  the  following  analysis  of  their 
lime: 

lime  (cidcium  oxide) 60.08 

Magnesia 35.67 

Silica J20 

Iron  oxide 1.34 

Carbon  dioxide   2.71     • 


100.00 


The  limeatone  burned  to  produce  this 
lime  would  contain  about  33  per  cent, 
of  lime  and  about  20  of  magnesia,  which 
represents  a  slightly  higher  percentage 
of  calcium  carbonate  and  a  slightly  low- 
er percentage  of  magnesium  carbonate 
than  is  given  in  the  preceding  analysis 
from  Christie's  siding. 

Hastingfs 

The  limestones  of  this  county  are 
varied  in  character  and  are  found  in 
large  outcrops  in  numerous  localities. 
Many  cryetailine  varieties  are  found  in 
the  Grenville  or  Hastings  series  of  the 
Laurentian  syatem.  Attempts  have  been 
made  to  work  these  as  marbles  at  sev- 
eral places.  These  are  described  in  fol- 
lowing pages. 

Dimension  stone  of  large  eize  is  fur- 
nished by  the  quarries  in  the  Trenton 
group  at  Crookston,  and  formerly  at 
Point  Ann,  near  Belleville.  A  cement 
plant  is  now  under  construction  at  the 
latter  place,  the  limestone  being  of  suit- 
able character  for  use  in  the  manu< 
facture  of  Portland  cement. 

The  Trenton  or  Black  River  formation 
furnishes  excellent  building  stone  in 
many  places,  and  the  lithographic  layers 
which  are  found  in  it  near  the  village 
of  Marmora  and  elsewhere  have  attract- 
ed considerable  attention. 

Marl  deposits  are  known  to  occur  in 
many  localities.  The  deposit  at  Marl- 
bank  on  the  line  of  the  Bay  of  Quinte 
Railway  has  been  worked  for  a  number 
of  years  to  furnish  materiaJl  for  the 
cement  plants  at  Marlbank  »nd  Strati? - 
cona. 

Many  descriptions  of  the  limestones 
of  the  county  are  to  be  found  in  the 
reports  of  the  Geological  Survey,  from 
which  several  of  the  following  extracts 
have  been  taken.  The  reader  is  referred 
to  these  reports  for  further  details. 

Trenton  Grottp 


ttti 


Turning  westward  the  two  escarp- 
ments [of  the  Trenton  group]  take  a 
course  somewhat  parallel  with  Clare  Riv- 
er, to  Sugar  Island  on  the  south  side 
of  Stucco  Lake,  but  the  lower  occasion- 


ally crosses  to  the  north  side  on  the 
way.  On  the  east  side  of  the  Moira 
River  the  escarpments  are  more  widely 
separated  than  hitherto,  the  lower  oc< 
curring  about  a  quarter  of  a  mile,  and 
the  higher  5  miles  down  the  stream  from 
ihe  lake.  On  the  west  side,  the  second 
escarpment  rises  abruptly  from  the  river 
in  the  third  range;  the  beds  of  the 
lower  deposit  are  cut  nearly  in  two,  up- 
wards of  a  mile  from  the  river,  by  a 
projecting  ridge  of  gneiss,  which  extends 
for  3  miles  to  the  southwest  from  Stucco 
Lake.  At  the  termination  of  this  Laur- 
entian spur  on  the  third  lot  of  the 
fifth  range  of  Hungerford,  an 
escarpment  rises  about  fifty  feet 
high  in  nearly  horizontal  strata.  The 
lower  beds,  exposed  at  a  distance  of 
about  a  hundred  yards  from  the 
gneiss,  consist  of  pale  bluish  drab  cal- 
careous rock,  without  fossils,  and  may 
belong  to  the  lower  deposit;  while  the 
strata  at  the  summit  are  dark  brown- 
ish-grey or  blackish  limestone,  in  pretty 
regular  courses  of  from  two  to  three 
feet  thick,  holding  Leperditia  and  some 
small  univalves. 

"Below  Hungerford  Mills,  on  the 
twelfth  lot  of  the  tenth  range  of  Hung- 
erford, which  is  on  the  northwest  side  of 
the  Laurentian  spur,  strata  are  exposed 
at  the  edge  of  t&e  river,  which  must  be 
near  the  base  of  the  lower  deposit.  They 
are   in  ascendmg  order,  as  follows  : 

"Dark  blue  limestone,  7  inches. 

"Drab-colored  limestone  of  very  fine 
texture,  in  courses  of  3  inches  thick, 
supposed  to  be  fit  for  lithographic  pur- 
poses, 9  inches. 

"Red  arenaceous  limestone,  passing 
into  calcareo-arenaceous  shale  at  the 
top,  8  inches. 

"Grey  limestone,  4  feet.  Total,  6 
feet. 

"Professor  Chapman  of  Toronto  states 
that  in  the  red  calcareo-arenaceous  rock 
of  this  place  there  is  between  forty  and 
fifty  per  cent,  of  magnesian  carbonate  of 
lime.  The  lowest  and  nearest  Silurian 
dolomite  to  the  eastward,  of  which  the 
horizon  is  certain,  belongs  to  the  Calci- 
ferous,  and  this  fact  would  rather 
strengthen  the  evidence  afforded  by  the 
Piloceras  at  Kingston  Mills  as  to  the 
age  of  the  Hungerford  strata.     .     . 

"At  the  lower  end  of  Hog  [Moira]v 
Lake  on  the  south  side,  on  the 
nineteenth  lot  of  the  thirteenth 
range  of  Huntingdon,  beds  very 
nearly  corresponding  in  character 
witii  those  of  the  Hungerford  section 
form  a  low  clifi"  close  to  the  beach.  The 
same  rock  appears  to  form  the  base  of 
several  outlying  Silurian  patches  in  Ma- 
doc,  and  to  be  traceable  to  Marmora. 

"  The  section  at  the  Marmora  iron 
works,  on  the  bank  of  tlje  Crow  River, 
is  in  ascending  order  as  follows  : 
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"Slialy  limestone,  filling  depresaions  in 
the  surface  of  contorted  Laurentian 
gneiss,  which  contains  beds  or  veins  of 
fine-grained  syenite;   1  foot. 

'*Ked  sandstone,  soft  and  calcareous; 
the  color  is  deep  red  in  the  divisions  of 
the  beds,  and  lighter  towards  the  middle 
of  them;  one  or  two  thin  interstratified 
layers  are  greenish;  8  feet  3  inches. 

'* Yellowish- white  compact  limestone  of 
a  character  fit  for  lithography.  This  in- 
creases to  four  inches  about  twenty 
yards  to  the  N.N.W.  in  the  strike,  where 
however  it  appears  to  have  too  many; 
crystals  for  lithographic  purposes.  It 
has  rough  slightly  dentated  interfiitting 
surfaces,  with  a  greyish-brown  film  be- 
tween in  some  parts;  it  has  also  small 
light  green  and  some  dark  oUve  green 
patches  ;  1  inch.  „ 

'*  Greenish  calcareo-arenaceous  shale, 
spotted  with  red,  with  a  few  quartz  peb- 
bles, and  a  few  cavities,  as  if  calcareous 
pebbles  had  been  worn  out  of  theuL  At 
the  top  there  is  a  thin  layer  of  snuff- 
brown  earth,  probably  manganesian, 
passing  into  green  shale ;  3  feet  5  inches. 

"Mottled  grey  and  greenish-white  ar- 
gillaceous limestone,  sightly  bituminous; 
1    foot   5   inches. 

''Dark  grey  bituminous  limestone, 
somewhat  shaly  in  part;  2  feet. 

"Light  ^rey  compact  slaty  limestone; 
this  would  probably  form  good  building 
stone;  it  is  strong  and  very  even,  but 
rather  thin  bedded;  some  of  it  appears 
fine  enough  for  lithography;  2  feet. 

*•  Litfht  brownish-grey  compact  lime- 
stone in  a  single  bed;  this  is  apparently 
fine  enough   in  texture  for  lithographic 

Purposes,  but  not  of  the  right  color;  it 
as  a  small  quantity  of  bitumen  in  it. 
Though  seemingly  one  bed,  it  splits  apart 
in  some  places,  and  shows  surfaces  with 
short  tooth-like  interfitting  columnar 
projections,  having  a  thin  film  of  bitumi- 
nous matter  between;  1  foot  7  inches. 

"Light  brownish-grey  calcareous  shale, 
the  last  inch  and  a  half  becoming  a 
hard  limestone  in  an  even  bed;  10 
inches. 

"Light  brownish-buff  compact  very  fine 
limestone,  the  grain  wholly  impalpable; 
the  lower  half  is  more  homogeneous  than 
the  upper,  which  holds  thin  lenticular 
crystals  of  calcspar;  the  upper  inch, 
which  is  just  above  the  part  holding 
most  crystals,  fits  upon  it  in  tooth-like 
projections  of  a  marked  character,  the 
projections  having  columnar  sides  at 
right  angles  to  the  bed,  an  inch  long  in 
some  places;  a  thin  film  of  bituminous 
shale  darkens  the  surface;  in  the  lower 
part  there  are  obscure  tooth-like  divis- 
ions. This  is  the  Marmora  lithographic 
bed,  the  best  stone  being  in  the  lower 
portion.  When  exposed  to  the  weather, 
this  part  is  generally  affected  by  gash- 
like cracks,  which  appear  to  terminate 
both  ways,  and  run  in  two  general  di- 


rections, dividing  the  mass  into  rhom- 
bodial  forms;  but  there  are  other  gashes 
which  run  at  a  small  angle  to  these; 
the  stone  weathers  nearly  white;  2  feet. 

"Light  grey  limestone;  the  fracture  is 
conchoidal  and  slightly  scaly;  the  stone 
is  strong  and  tough,  and  it  would  make 
a  good  building  stone.  It  weathers 
slightly  yellowish  at  the  joints  and  bed 
divisions;  the  beds  are  from  three  to 
four  inches  thick,  but  aggregated  beds 
of  a  foot  and  more  occur;  some  of  them 
separate  in  tooth-like  projections,  with 
a  film  of  bituminous  shale  between. 
Large  slabs  may  be  obtained,  some  of 
them  six  feet  square;  some  of  the  sur- 
faces are  waved;  6  feet. 

"Light  greyish-brown  compact  smooth 
limestone,  weathering  into  gashes  like 
the  lithographic  stone,  and  more  divided 
into  joints  than  the  bed  below;  2  feet  2 
inches. 

"  Brownish-grey  compact  limestone, 
rather  lighter  in  color  than  the  previous 
bed,  with  lenticular  crystals  of  calcspar; 
this  would  make  lithographic  stone  were 
it  not  for  the  crystals;  7  inches.  , 

"  Brownish-buff  compact  limestone, 
with  a  conchoidal  fracture;  there  are 
lenticular  crystals  of  calcspar  in  the 
bed,'  but  much  smaller  than  those 
of  the  previous  layer.  This  might  yield 
lithographic  material;  it  is  doubtful, 
however,  whether  the  crystals  are  not 
too  numerous;  7  inches. 

"  Darkish  grey  very  compact  lime- 
stone, with  a  conchoidal  fracture;  5  feet 
8   inches. 

"  Measures  concealed,  5  feet.  Total,  41 
feet  7  inches. 

"These  beds,  in  which  no  organic  re- 
mains have  been  detected,  are  succeeded 
by  about  forty  feet  of  limestone,  having 
much  the  same  lithological  characters, 
in  which  fossils  are  sufficiently  abund- 
ant, though  many  of  them  are  obscure. 
Those  which  have  been  recognized  be- 
long to  the  Birdseye  and  Black  Kiver  for- 
mation. In  this  section  there  appears  to 
be  such  a  passage  from  the  arenaceous 
beds  at  the  bottom  to  the  compact  lime- 
stones, which  become  fossiliferous  at  the 
top,  as  to  induce  the  supposition  that 
the  whole  belong  to  the  formation 
named,  notwithstanding  the  two  Chazy 
species  found  at  Vanluvin's  mills.  The 
rock  of  Kingston,  which  appears  to  be 
nearly  destitute  of  fossils,  presents  many 
intances  of  the  columnar  structure  so 
prevalent  at  Marmora.  It  frequently 
contains  small  masses  of  yellow  blende. 
Geodes  holding  sulphate  of  strontium 
occur  in  the  limestone  at  King- 
ston and  near  Sydenham,  but 
these  minerals  have  not  been  met  with 
in  what  is  considered  its  equivalent  to 
the   westward."    (Ill) 

Following  are  analyses  of  samples 
of  lithographic  stone  from  the  quarries 

(111)  G.S.C.,    1863.    pp.    179-188. 
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on  the  south   side  of  Crow   lake,  near 
Marmora  village  :  No.  1.  No.  2. 


Insoluble  silicate    3.71 

Organic  matter 0.40 

Calcium  carbonate    89.98 

Magnesium  carbonate   .    ...     2.78 

Soluble  silica    I  n  — -i 

Alumina /"''^ 

Ferric  oxide 0-15 

Ferrous   oxide    0.10 

Water 1.25 


3.60 

1.29 

88.03 

2.50 

0.49 

0.57 

0.35 

0.04 

1.36 


Total    99.10     99.23 

No.  1,    Light  blue  gray    stone.      Sp. 
gravity  at  15.5  degrees,  is  2.85. 

No.  2,  Dark  blue  stone.  Sp.  gravity 
at  15.5  degrees,  is  2.89. 

"  The  dark  blue  variety.  .  .  is  from 
a  layer  about  70  feet  below  the  gen- 
eral surface  of  the  country  near  Mar- 
mora, showing  at  the  borders  of  Crow 
lake.  Here  some  50  feet  of  the  over- 
lying strata  have  been  broken  and  wash- 
ed aw^ay.  .  .  Of  some  27  layers  exam- 
ined by  me  only  one  gave  encouraging 
results,  and  this  is  the  dark  blue  varie- 
ty, analyzed  by  me  as  above."  (112) 

Quarries 

"I  am  interested  in  four  quarries,  two 
in  North  Hastings,  one  in  Hungerford, 
and  one  in  the  township  of  Madoc.  We 
obtain  from  all  the  quarries  valuable 
stone  for  building  and  other  purposes. 
The  quarry  in  the  township  of  Madoc  is 
commonly  known  as  the  Victoria  or  Mc- 
Kinnon.  It  extends  over  40  acres,  and 
contains  excellent  building  stone  from 
thj-ee  to  fourteen  inches  in  thickness, 
and  in  some  parts  of  the  quarry  in  lay- 
ers of  two  feet  in  thickness.  Tixe  stono 
is  easy  to  take  out,  is  hard  and  firm, 
and  partakes  somewhat  of  the  nature 
of  a  lithographic  stone;  part  of  it  might 
be  used  for  that  purpose.  The  property 
is  quite  convenient  to  the  North  Hast- 
ings railway,  and  some  300  or  400  car- 
loads were  shipped  this  year,  part  being 
used  for  the  foundation  of  the  new  Par- 
liament Buildings  at  Toronto.  It  has 
also  been  used  in  many  of  the  principal 
buildings  of  that  city  and  has  given  sat- 
isfaction. The  Hungerford  quarry  is  on 
lot  10,  in  the,  9th  concession,  and  quite 
near  to  the  Crookston  station  of  the 
North  Hastings  railway.  The  quajry 
was  opened  \wst  summer.    The  stone  is 


a  firm  and  fine-grained  [Silurian]  lime- 
stone, and  occurs  in  layers  from  16 
inches  to  four  feet  in  thickness.  It  is 
well  adapted  for  heavy  buildings,  rail- 
way bridges,  etc  Messrs.  Manning  & 
McDonald,  the  contractors,  are  getting 
the  stone  from  this  quarry  for  the 
bridges  across  the  Don.**     (113) 

There  are  now  two  quarries  at  Crooks- 
ton,  the  one  adjoining  the  other.  That 
of  Messrs.  Quinlan  &  Robertson  has  an 
opening   of  about  600  x  200   feet,  and 

that  of  Senator  Gibson  800x300.  In  the 
former  quarry  five  layers  of  stone  are 
worked.  The  bofttom  layers  are  said  to 
be  harder,  but  the  stone  from  all  the 
layers  takes  on  a  uniform  color  when 
aged.  A  sample  of  dressed  stone  at  the 
quarry  measured  32  inches.  About  70 
men  were  employed  in  each  quarry  at 
the  time  of  my  visit,  of  whom  32  in  the 
lirst-mentioned  quarry  were  stonecut- 
ters. Stone  was  being  gotten  out  for 
use  in  construction  of  power  plants 
at  Niagara  Falls.  The  quarries  are 
alongside  of  the  North  Hastings  branch 
of  the  Grand  Trimk  railway,  and  about 
one-quarter  mile  from  the  Canadian  Pa- 
cific. Switches  from  both  roads  run  to 
the  quarries. 

Following  are  analyses  of  Palseozoic 
limestones  from  working  quarries  : 

PALAEOZOIC  LIMESTONES 


Silica 3.42 

Ferric  oxide §2 

Alumina ^  -^'^ 

Lime 52.22 

Magnesia '       .72 

Carbon  dioxide 41. "SS 

I^ss 21 

Sulphur  trioxide 36 

Alkalies 32 


1.76 

1.05 

.34 

51.58 

2.11 

42.77 

.23 

.14 


3.60 

1.25 

.71 

48.48 
3.65 

41.81 


.08 


Total 100.12       99.98       ^•^■^_ 

1.  General  sample  from  the  Crookston 
quarries.  Individual  beds  probably  con- 
tain less  silica  and  more  lime  than  ia 
shown  in  the  analysis,  2.  Sample  from 
Mcintosh's  quarry,  near  Madoc.  3. 
McKinnon's  quarry.  These  three  quar- 
ries are  referred  to  in  the  text. 

Samples  from   Point     Ann     show  the 
following  composition  : 


POINT  ANN.    BKLLEVILLE. 


3 


Silica 

Ferric  oxide 

Alumina 

Lime 


Magnesia 

Carbon  dioxide  . 

Loss  

Sulphur  trioxide. 
Insol.  residue  ... 


1.64 
.53 
.21 

54.  W 
.55 

42.90 
.10 
.41 


Total 100.40 


(112)  B.M.,  Vol.  II.,  p.  183. 


l.HO 

.71 

.43 

5;M6 

42.60 
1.00 


100.  (V4     I 
(113)  A. 


.71 
.95 

51.80 
.53 

41  10 


.47 

55.01 
.40 


5.5tl 


.60 

.78 

M.67 
.54 


.80 

1.02 

54.31 
.65 


100.65       ...^  ■••:  •^•_-l:-^'jl-jiii-_i 
A.    McDonald,    in   Roy.    Com., 


1890.  D.  80. 
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Samples  1  and  2  are  from     the  chip 

piles,  refuse  from  trimming  stone,  at 
the  Point  Ann  quarry.  Sample  3  was 
was  taken  from  the  face  of  the  rail- 
way cut  on  the  quarry  grounds.  The 
residues  insoluble  in  hydrochloric  acid 
in  1  and  2  were  equal  to  2.42  and  2.70 
per  cent,  respectively.  The  silica  con- 
tained in  these  residues  is  shown  in  the 
analyses.  The  silica  in  the  residue  in 
3  was  not  determined.  Analyses  4,  5 
and  6  are  taken  from  the  prospectus  of 
the  Belleville  Portland  Cement  Com- 
pany, dated  January  3rd,  1903  These 
analyses  are  labelled  top,  intermediate 
and  bottom  respectively.  An  analysis 
of  another  sample  of  the  rock  from 
this  quarry,  by  Mr.  H.  C.  Mabee.  is 
given  in  the  table  under  Addington 
county. 

Crystalline  limestones  from  this  coun- 
ty are  described  in  the  following 
terms  : 

(1)  "is  a  dolomite  [crystalline  lime- 
stone] from  lot  13  in  the  eighth  con- 
cession of  the  Township  of  Madoo.  ''It 
is  greyish-white  in  color,  almost  com- 
pact, with  a  conchoidal  fracture,  and 
a  specific  gravity  of  2.849.  This  rock 
contains  veins  and  disseminated  grains 
of  quartz. 

(2)  is  a  reddish  granular  dolo- 
mite from  the  village  of  Madoc, 
having  a  specific  gravity  of  2.834. 
Like  the  previous  one,  it  contains 
quartz,  and  a  little  oxyd  of 
iron,  to  which  it  owes  its  color.  A  por- 
tion of  this,  however,  as  in  the  last,  is 
probably  in  the  state  of  carbonate  of 
protoxyd."  (114) 

(3)  A  fine-grained  greyish -white  mag- 
nesian  limestone,  lot  4  in  the  fifth  con- 
cession of  Madoc.  (115).  Specific  gra- 
vity, 2.757. 

1.  2.  3. 

Carbonate  of  lime. .   .  .40.47     57.37  51.90 

of  magnesia  40.17     34.66  11.39 

Peroxyd  of  iron    ...     1.24       1.32  

Carbonate  of  iron 4.71 

Insoluble,  quartz,  etc  12.16      7.10  32.00 

100.04  100.45  100.00 

"In  the  township  of  Madoc,  on  the 
thirteenth  lot,  and  near  the  road 
between  the  seventh  and  eighth 
ranges,  is  a  band  of  a  fine- 
grained yellowish-white  magnesian 
limestone,  which  would  apparently  yield 
a  marble.  Lar^e  blocks  of  a  very  good 
white  marble  have  also  been  obtained 
from  the  adjoining  townships  of  Elzivir 
and  Marmora:  that  from  the  latter  place 
is  extremely  pure,  white,  and  compact." 
(116) 

"  Grcvish  limestones  of  this  character 
are   found   in   Tudor,   where   they  some- 

(114)  G.S.C..    1863.    592-3. 

(115)  Ibid,    p.*  593. 

(116)  Ibid,   pp.  822-8. 


times  form  the  wall  rock  of  the  veins 
of  galena  there  met  with.  The  lime- 
stones of  that  locality  are,  however, 
most  commonly  fine-grained  and  dark 
grey  in  color.  Kocks  of  this  character 
are  met  with  all  along  the  Uastings 
road  in  the  south  part  of  Tudor,  also 
in  lots  23,  24,  and  25,  range  B,  and  on 
many  other  lots  in  that  township,  (^te 
as  frequently  however  a  part  of  the  mi- 
caceous substance  contained  in  them 
forms  continuous  sheets,  imparting  to 
the  rock  the  character  of  a  calc-sofaist. 
This  grey,  fine-grained  limestone  is  per- 
haps more  prevalent  in  Tudor  than  the 
more  crystalline,  granular  variety  to  be 
noticed  below,  and  is  often  met  with  in 
the  township  of  Marmora,  where  a  char- 
acteristic variety  of  it  occurs  on  lot 
eight,  range  seven.  It  is  also 
of  frequent  occurrence  to  the 
north  of  the  village  of  Madoc, 
while  to  the  south  of  it  the 
limestone  is  more  crystalline,  and  the 
micaceous  layers  are  sometimes  associ- 
ated with  iron  pyrites.  Similar  varie- 
ties of  this  rock  occur  in  the  village  of 
Bridgewater,  one  of  them  containing  red- 
dish calcspar  and  greenish  mica. 

"Granular  limestone,  sometimes  pure- 
ly white  and  saccharoidal,  and  at  other 
times  greyish,  with  a  slightly  banded 
structure,  is  plentifully  met  wrth  in  this 
region,  and  occupies  a  wide  area  in  the 
eastern  part  of  Uungerford.  The  town 
of  Bridgewater  stands  upon  another  area 
of  it,  which  has  there  furnished  marble 
for  building  purposes. 

"A  little  to  the  southeast  of  Madoc 
village  it  occurs  white  and  crystalline, 
as  well  as  grey  and  banded,  and  both 
varieties  have  been  used  as  building 
stones.  Other  localities  of  this  rock  are 
Madoc,  lots  ten  and  twenty-four,  range 
six;  and  Marmora,  lot  six,  range  eight, 
and  lot  sixteen,  range  eleven.  A  beauti- 
ful variety  of  dolomite  occurs  on  lot 
twenty-seven,  range  one  of  Sheffield,  and 
many  of  the  micaceous  limestones  of  this 
region  are  probably  dolomitic"   (117) 

Marbles 

The  following  notes  on  the  marbles  of 
Hastings  county  are  taken  from  the 
Report  of  the  Royal  Commission  on  the 
Mineral  Resources  of  Ontario,  1890.  The 
first  extract  is  from  a  statement  by 
Mr.   E.   J.   Whitney,  pp.   80-82. 

"  My  residence  and  home  is  at  Gou- 
verneur,  in  the  state  of  New  York.  I 
am  acting  here  as  superintendent  of  the 
Hunperford  Marble  company's  quarries. 
The  capital  of  the  company  is  $100,000. 
The  marble  at  Gouvemeur  is  very  simi- 
lar to  the  marble  here,  as  is  also  the 
country  rock,  which  is  principally  gran- 
ite, gneiss  and  crystalline  limestone. 
That  marble  sells  well;   in  fact  the  de- 

(117)  G.S.C.,   ISm.  p.  04. 
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mand  is  greater  than  the  supply.  The 
St.  Lawrence  Marble  company  have  to 
run  night  and  day  to  fill  orders,  and  then 
cannot  keep  up.  These  crystalline  mar- 
bles will  stand  the  weather  better  than 
the  metamorphic  marbles  of  Vermont, 
and  generally  they  work  as  easily.  The 
quarries  at  Kutland,  Vt.,  have  dark 
stocks,  and  they  always  have  orders  in 
excess  of  their  output,  the  dark  being 
in  great  demand  for  outside  work.  The 
St.  Lawrence  company's  marbles  stand 
the  weather  better,  polish  as  well  and 
look  as  well.  The  Gouverneur  quarries 
produce  a  blue  stock  that  cannot  be  pro- 
duced in  the  Rutland.  There  are  a  great 
many  bands  of  that  kind  of  marble  here, 
and  speaking  generally  all  through  the 
country  there  is  any  quantity  of  marble; 
all  that  is  required  is  to  go  down  far 
enough  to  where  it  is  sound.  Under  sim- 
ilar circumstances  on  the  other  side  of 
the  line  marble  of  satisfactory  charac- 
ter is  produced,  and  I  am  satisfied  that 
as  gocMl  can  be  found  here,  and  that 
there  is  an  enormous  quantity  of  it;  in 
fact  I  think  there  is  no  limit  to  the 
quantity.  Very  little  of  the  Kutland 
marbles  is  used  for  outside  work  on 
buildings;  it  is  not  good  for  that  pur- 
pose. The  marbles  here  are  good  for 
either  inside  or  outside  work.  Almost  all 
colors  are  found,  white,  salmon,  grey, 
black,  mottled,  drab,  with  black  veins, 
with  white  veins,  verde-antique  and 
dove  blue.  All  through  St.  Lawrence 
county,  in  New  York,  there  are  grave- 
stones of  crystalline  marble  that  have 
been  up  70  years,  and  they  are  perfect 
yet,  though  they  were  cut  out  of  the 
surface  rock.  It  will  stand  next  best  to 
granite,  but  will  not  moss  like  granite, 
and  will  stand  fire  better  than  any  other 
stone.  The  old  Fowler  mansion,  at  Gou- 
verneur,  was  built  over  fifty  years  ago 
out  of  just  such  stone;  in  1874  it  was 
burned  down,  and  in  1875  some  of  the 
stone  was  taken  to  build  an  hotel.  The 
only  effect  the  fire  had  upon  the  stone 
was  where  it  had  gone  out  through  the 
windows;  there  it  crumbled  the  corners 
a  little.  In  the  academy  at  Gouverneur 
there  is  a  slab  that  has  been  up  since 
1839,  and  it  is  as  clean  as  when  new. 
I  had  a  marble  shop  burned  down;  the 
Italian  marble  all  broke  into  little 
pieces,  the  granite  also  cracked  to  pieces, 
while  the  corners  of  the  crystalline 
limestone  just  crumbled.  There  is  no 
doubt  that  it  makes  the  best  building 
stone.  Wherever  marble  takes  a  turn 
or  bend  it  is  never  sound,  but  where  it 
straightens  out  again  it  is  good.  I  think 
the  black  marble  here  will  turn 
out  to  be  good,  it  is  only  a 
question  of  depth;  in  the  Kutland  quar- 
ries they  did  not  get  any  that  was  good 
until  they  got  to  a  depth  of  100  feet. 
Good  black  marble  is  scarce,  and  if  it 
is  first-class  it  is  worth  as  much  as  stat- 
uary; but  as  a  general  thing  we  cannot 


rely  upon  getting  any  quantity  of  it 
without  being  clouded.  The  demand  is 
limited;  the  present  price  of  a  good  fair 
article  is  $6  or  $7  a  foot  sawed.  The 
company  has  opend  up  two  properties  or 
quarries^  one  of  them  in  the  village  of 
Madoc  and  the  other  about  a  mile  and 
a  half  south  of  Bridgewater,  on  the 
Scootamatta  river.  The  Madoc  quarry 
was  opened  in  the  latter  part  of  Aug- 
gust,  1887.  The  band  is  about  900  feet 
wide  from  east  to  west;  it  curves,  and 
I  nave  traced  it  as  far  as  Hog  lake,  a 
distance  ot  about  two  miles  from  north 
to  south.  The  lower  wall  on  the  east  is 
granite;  it  dips  about  10  degrees  to  the 
west.  The  upper  wall  is  a  mixture  of 
granite  and  lime  rock,  but  not  what 
can  be  called  a  conglomerate.  The  dip 
is  10  degrees  to  the  west.  Beyond  to 
the  west  is  a  slate  which  in  some  places 
is  tipped  up  30  or  40  degrees;  in  other 
places  it  is  nearly  horizontal.  It  would 
be  good  for  roofing,  but  that  it  splits 
a  little  too  thick.  At  present  we 
have  sunk  on  the  Madoc  prop- 
erty to  the  depth  of  38  feet, 
but  it  is  our  intention  to  drill  down 
300  feet  in  order  to  get  marine  that  will 
do  for  polishing.  The  marble  is  very 
good,  the  color  a  grey  black.  Its  hard- 
ness is  greater  than  that  of  the  Ver- 
mont white  marble,  and  about  equal  to 
the  Italian  m&rble.  We  find  t3iat  the 
quality  gete  a  good  deal  better  as  we 
go  down.  We  have  not  a«  yet  taken  out 
any  merchantable  marble  from  that 
quarry,  though  we  have  taken  out  blocks 
part  of  which  would  be  merchantable. 
At  the  quarry  we  have  a  SO-ton  derrick, 
a  diamond  drill,  a  channelling  machine, 
an  Ingersoll  gadder,  a  35-horse  power 
boiler,  two  steam  pumps,  and  all  the 
tools  required;  we  have  a  full  set  of 
quarrying  machinery.  To  run  our  ma- 
chinery would  take  from  eight  to  ten 
men,  including  one  machine  runner  and 
two  foremen;  the  rest  wooild  be  quarry- 
men.  The  average  wages  here  is  $2.75 
for  machine  runner,  and  $1.25  for  quar- 
rymen  per  day  of  ten  hours;  the  wages 
are  about  the  same  as  in  New  York 
State.  Besides  the  Madoc  quarry  this 
company  is  working  a  white  marble 
quarry  near  Bridgewater.  The  location 
there  is  about  40  acres  in  extent.  The 
band  is  about  500  feet  wide,  and  the 
course  is  about  northwest  and  southeast. 
I  have  seen  where  it  crops  out  a  couple 
of  miles  above  Bridgewater,  but 
not  below.  It  crops  out  at  the 
surface,  where  work  has  been  carried 
on.  There  are  several  small  ridges,  each 
of  which  shows  white  marble.  Tae  lower 
wall  is  granite ;  the  upper  wall  is  gneiss, 
and  is  very  clearly  de&ned.  The  marble 
is  white,  but  has  some  cloudings  of  blue 
and  green.  The  pitch  is  about  ten  de- 
grees from  the  perpendicular  to  the 
west.    T^iere  are  two  thin  layers  of  sal- 
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inon-colored  atone,  oiie  about  ten  inches 
and  the  other  eighteen  inches.    At  the 
village  of  Bridgewater  there  is  similai* 
marble,  and  it  was  quarried  twenty-five 
years  ago  to  build  a  church  and  some 
private   buildings.       We     worked     our 
quarry  there  this  summer,  removed  most 
of  the  surface  material,  and  got  down 
about  12  or  14  feet;   the  work  was  all 
done  by  hand.    The  quality  of  the  m«Lr- 
ble  is  very  good,  and  improves  as  we 
go  down.  A  large  amount  of  the  surface 
stone  taken  out  would  only  cmswer  for 
building,      but      good        merchantable 
marble         is        now        exposed.       We 
employed       ten       men        there         till 
about    the    1st      of    August.    We    in- 
tend to  test  the  property  with  a  diar 
moud  drill.    There  is  no  property  that  I 
know  of  that  could  be  so  cheaply  quar- 
ried as  this  one.     It   could  be  worked 
a  good   deal  cheaper   than   the     Madoc 
quarry.     The  marble  would  be  suitable 
for    monumental  work  ;    the  low  grade 
would  make  good  trimmings  for   build- 
ings, and  the  higher  for     interior  and 
monumental  purposes.    The  price  at  the 
mill  would  be  $2  a  cubic  foot  for  the  bet- 
ter, and  down  to  fifty  cents  a  foot  for 
the  poorer  qualities.     The  shipping  faci- 
lities are  not  good;  we  can  only  ship  by 
hauling  a  distance  of  three  and  a  half 
miles  to  Tweed  (118).    In  a  direct  line, 
we  are  a  mile  and  a-half  from  the  rail- 
way.    We  were   talking  of  putting  up 
a  marble  mill,  and  running  it  by  water 
power,  and  we  could  get  a  head  of  water 
of  eight  feet,  but  that  has  not  been  de- 
cided    on  as  yet.     The     company     has 
bought  fifty  acres  from  the  Canada  Com- 
pany and  ten  acres  from  Mr.  Clapp,  a 
mile  and  a-half  east  of  Bridgewater,  on 
which  there  is  a  blue  marble  similar  to 
tliat  of  Rutland.    There  is  a  good  band 
of  it   from  60   to   100  feet  wide;   it  is 
distinct  from  the  other.    On  the  Canada 
Company  lot  there   is  a  large  band  of 
serpentine  marble.     I  have  examined  it 
once,  but  have  not  done  anything  to  it. 
In   serpentine,    as    a    rule,  there    is    a 
great   deal  of   unsoundness,   but  this  is 
fair;  there  is  some  white  in  it,  and  that 
makes  it  sounder.     There  are  very  few 
serpentine     bands    that    I     have     seen 
as  sound  as  this  one.    I  do  not  know  the 
\vi<it]i  of  the  band,  but  judging  from  the 
oul('rop])mp:s,   I  think  it  is  from  300  to 
600  feet  wide." 

Mr.  J.  E.  Harris^on  gave  evidence  be- 
fore tlie  Commission  on  the  Bridge- 
water  marDles  as  follows  : 

*''J  he  white  marble  at  Bridgewater  U 
exceedinfjr  close-grained,  rendering  it 
very  suitable  for  fine  work,  bearing 
sharp  edges  and  undercutting.  For 
building    purposes    it    has    few     equals 


(118)  An  oxtonsion  of  tho    Bay    of  Qulnte 
railway  was  built  past  this  quarry  in  1903. 


amongst  the  various  kinds  of  stone  now 
used,  being  capable  of  sustaining  any 
pressure  required  for  masonry,  and  being 
non-absorbent  it  is  free  from  discolora- 
tion when  exposed  to  the  weather,  lliis 
point  of  excellence  is  proved  in  the 
walls  of  buildings,  erected  from  thirty 
to  thirty-five  years  ago,  which  show  no 
sign  of  becoming  weathered.  It  has  been 
used  for  over  thirtv  years  for  making 
lime,  and  the  lime  busineae  alone  oould 
be  made  very  large  and  profitable,  as 
has  been  proved  by  the  experience  of 
those  ensaged  in  it  heretofore,  notably 
that  of  the  Ihidswell  Marble  &  Lime  Co., 
of  Sherbrooke,  in  the  Province  of  Que- 
bec This  firm  ship,  besides  marble  stone, 
an  immense  quantity  of  Ume  throughout 
the  Province  of  Quebec  and  New  Eng- 
land, reported  by  them  to  have  been 
about  120  carloads  per  month  for  1887. 
This  lime,  used  for  plastering,  with 
clean  sharp  sand,  is  glossier,  harder  and 
whiter  than  a  finish  made  of  the  best 
plaster  of  paris."   (119) 

Mr  Alexander  McLean's  opinion  as 
to  the  availability  of  Hastings  county 
marbles  was  given  as  follows  to  the 
Commission  : 

".  .  .  .  Then,  in  one  respect 
marble  is  very  like  dry  goods, 
certain  kinds  are  fashionable. 
Just  at  present  the  popular 
marble  is  the  Tennessee;  it  is  red,  with 
white  and  variegated  6pots.  There  is  no 
marble  we  produce  that  is  at  all  like  it. 
Those  we  have  are  principally  crystalline 
limestone.  I  have  seen  some  very  fine 
marble  in  color  and  texture  tha;t  came 
from  back  of  Tweed,  from  a  quarry  that 
belongs,  I  think,  to  Mr.  Sanford,  of  Ham- 
ilton. The  color  is  white,  and  it  is  much 
less  crystalline  than  the  Bridgewater 
marble,  but  we  cannot  tell  anything 
about  that  property  till  it  is  developed. 
I  do  not  wish  to  be  understood  to  say 
that  crystalline  marble  would  not  com- 
pare favorably  with  other  marbles  for 
useful  purposes.  I  think  it  will  last 
better  than  any  other  marble,  and  I  do 
not  think  it  will  stain  as  easily  as  the 
Italian  marble.  It  would  not  take  quite 
as  good  a  finish  as  the  best  grades  of 
Tennessee  marble,  but,  of  course, 
I  have  only  seen  what  may  be 
called  surface  specimens. 
We  have  bought  Tennessee  mar- 
ble ourselves  in  the  open  market.  Fash- 
ion rules  the  demand,  and  there  is  not 
so  much  marble  bought  by  one  person 
that  the  duty  would  make  any  differ- 
ence. The  furniture  dealers  will  not 
take  marble  that  is  not  in  the  fashion; 
people  will  not  buy  an  article  that  is 
unfashionable.  It  is  impossible  to  force 
Canadian  marble  on  the  market  We 
have  no  opposition  in  granite  from  the 

(110)  Roy.    Com.,   1890,    p.   82. 


1903 


Limotoiies  of  Ontario 


65 


United  States.  There  is  any  quantity 
of  fine  granite  in  the  Muskoka  and  lake 
{Superior  districts.  It  is  said  that  it  has 
been  used  for  bridges,  and  that  it  is  free 
from  checks  and  cracks.  There  is  no 
object  to  go  into  granite  the  way  prices 
are  now  unless  we  get  special  orders.  We 
are  not  making  any  great  effort  to  de- 
velop that  trade;  but  the  marble  busi- 
ness is  developing  rapidly."   (120) 

The  Commissioners  state  the  results 
of  their  own  observations  in  the  follow- 
ing   words  : 

•  In  the  village  of  Madoc  a  band  of 
crys^xainiie  limestone  of  the  Laurentian 
senes  has  been  opened  to  a  limited  ex- 
tent for  the  production  of  a  daik-coiored 
marble.  'Ihe  band  is  about  900  feet 
aciuss,  with  a  north  and  south  course 
Where  opened,  lying  between  granite  on 
the  east  side  and  imie.stone  on  the  west, 
beyond  which  latter  again  there  occurs 
a  Daud  of  slate  or  argillaceous  shale.  It 
IS  nearly  vertical  in  position,,  pitching 
ai>uut  lu  degrees  to  the  west.  The  mar- 
ble is  a  fair  quality,  crystalline  and 
dark-eoloied,  polishing  almost  black. 
Checks  or  joints  occur  here  and  there 
near  the  surface,  but  are  said  to  become 
less  frequent  as  the  band  is  sunk  upon, 
ihe  quarry  was  nearly  filled  with  water 
at  the  time  of  the  commissioners'  visit, 
so  tiuLt  a  proper  examination  of  it  could 
not  be  made,  out  we  were  informed  that 
a  depth  of  38  feet  had  been  attained, 
una  iliat  at  that  depth  the  open  floors 
were  sfx  to  eight  feet  apart.  T^ere  are 
various  colored  bands,  chiefly  grey 
ovincii,  as  above  mentioned,  polish  al- 
most black),  grey  and  white  mixed,  and 
i«  other  places  some  white  in  broader 
bands  with  the  grey,  which  could  be 
oawn  out.  Tlhis  marble  should  be  well 
adapted  for  all  mourning  purposes,  as 
well  as  for  designs  where  a  dark-colored 
material  is  required.  Its  specific  gravity 
is  2.782.  The  machinery  on  the  ground 
consists  of  a  35-horse-power  portable 
boiler,  two  steam  pumps,  an  IngersoU 
gadder,  a  diamond  drill,  a  channel  ma- 
chine, a  30- ton  derrick  and  necessary 
tools.  Cutting  is  made  with  the  drill, 
successive  borings  on  the  same  line  mak- 
ing a  clean  cut  of  any  sized  block  that 
may   be   required. 

*The  Bridgewater  marble  quarry  is  in 
the  township  of  Hungerford,  in  Hastings 
county,  and  13  worked  by  the  company 
owning  the  Madoc  quarry.  The  strike 
of  the  band  is  north  and  south,  dipping 
slightly  eastward  from  the  vertical.  On 
the  east  is  a  quartzose  rock,  with  large 
masses  of  quartz  and  feldspar,  imme- 
diately followed  by  a  close-grained  pink- 
colored  syenite.  On  the  west  side  is  a 
highly  altered  shale,  dipping  at  a  high 
angle.    The  latter  varies  in  places  from 


a  gneissic  to  a  chloritic,  taloose  and 
micaceous  schist,  succeeded  by  gneiss. 
This  band  of  marble  is  some  SOU  feet 
wide,  and  curves  around  from  north  and 
south  to  south  30  degrees  east.  Where 
an  opening  has  been  made  it  is  observed 
that  the  joints  are  at  right  angles  to 
the  strike  and  running  with  the  dip, 
and  are  four  to  forty  or  fifty  feet  apcurt. 
The  open  floors  are  two  feet  to  ten  and 
twelve  feet  part.  The  seams  vary  from 
six  inclies  to .  ten  or  twelve  feet  apart, 
the  average  being  about  two  feet.  The 
marble  has  a  pure  white  color,  clouded 
bluish  and  greenish  in  places,  ajid  with 
bands  of  pinkish  or  salmon  color  in  other 
parts.  These  latter  bands  may  be  sawn 
out,  being  twelve  to  eighteen  inches 
wide.  The  marble  is  closely  crystalline, 
but  compact,  and  is  shown  at  Bridge- 
water  to  stand  ihe  weather  well.  A 
church  has  been  built  of  it  at  that  vil- 
lage, as  well  as  portions  of  houses  and 
stores,  and  they  have  stood  over  twenty 
years  without  showing  any  signs  of  wea- 
thering. It  is  said  to  be  practically 
identical  with  the  marble  at  Gouverneur, 
in  the  State  of  New  York.  The  com- 
pany expect  to  be  able  to  ship  large 
blocks,  which  pay  best.  The  finest  qua- 
lity sells  at  $2  and  the  poorest  at  50 
cents  per  cubic  foot.  The  specific  gravity 
is  2.751."   (121) 

*The  parti-colored  limestone  beds 
found  in  Seymour  (at  Allan's  mills), 
and  at  the  base  of  (the  Trenton  outliers 
in  Marmora,  and  in  fMadoc,  yield  a 
fine-grained  grey  marble  thickly  mot- 
tled with  red  and  yellow  colors"  (122) 

The  following  table  shows  the  chemi- 
cal composition  of  some  of  the  Hastings 
marbles,  or  crystalline  limestones;  other 
analyses  of  representatives  of  this  group 
of  rocks  are  given  on  a  preceding  page  : 

CRYSTALLINE   LIMESTONES 


.»4 


Insoluble  residue. ; i    2.51 

Silica '     1.37      

Ferric  oxide )     o., 

Alumina i)    '^^ 

Lime ,  .VO.lO       53. M 

Majfuenia    I    3.8K    ,       .99 

Sulphur  trioxide..        .10    I       .34 
Carbon  dioxide  . .    43.32    ,  42.92  ) 

IjORS    ' )' 

Alkalies 25 


1.14 

2.70 

.56 

1.71 

trace 

1.64 

47.49 

48.28 

6.82 

4.85 

.18 

.34 

43.91 

42.60 

(120)  Roy.   Com.,    1890,   p.  236. 


Total 99.59      101.02      100.10     101.62 

1 

Sample  1  is  from  the  manble  quarry 
on  the  outskirts  of  the  town  of  Madoc; 
2  is  from  BWis  quarry  on  the  Bay  of 
Quinte  railway,  a  short  distance  south 
of  Actinolite  (lormerly  Bridgewater) ;  'S 
represents    a  sainple     from     Harrison's 

(121)  Roy.  Com.,    1890,  pp.   75-6. 

(122)  G.S.C.,   1863,   p.   827. 
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quarry,  Actinolite,  and  is  probably  high- 
er in  magnesia  than  the  average;  4, 
Limekiln  quarry,  York  river,  near  Fos- 
ter's rapids,  tov^nernip  ot  C'arlow. 

Marls 

(1)  "White  lake  deposit,  lot  10.  con- 
cession X,  near  Crookstown,  Hunting- 
con  township,  ilastings  county,  50  feet 
from  G.  T.  R.  and  three-quarters  of  a 
mile  from  C.  P.  K.  tracks.  The  deposit 
is  30  feet  deep  and  there  are  clay  de- 
posits adjacent.  The  sample,  which  was 
taken  from  the  bed  of  White  lake,  gave 
the  following  analysis:    (123) 

Per  cent. 

CaCO, 9«.92 

MgCda 0.31 

AlA    0.18 

FeA   0.11 

FeO trace 

SiO.^ 0.98 

Organic  matter    not  esti. 

Sulphuric  acid trace 

CaS04,  M2SO4   trace 

Alkalis  (K.2O)  and  Na.jO not  esti. 

Total,   estimated  ^  98.50  " 

(2)  "From  a  deposit  at  White  Lake, 
lots  eighteen  and  nineteen  of  the  ninth 
concession  of  the  township  of  Hunting- 
don. .  The  marl  extenVls  out 
from  the  shore  beneath  the 
waters  of  the  lake  for  vari- 
able distances — at  some  points,  for  one 
hundred  feet  or  less;  at  others,  for  over 
two  hundred  feet  or  more.  Little  is 
known  in  regnrd  to  the  thickness  of  the 
deposit,  but  this,  in  some  places  at 
least,  has  been  found  to  exxieed  thirty 
feet. 

"The  air-dried  material  is  earthy, 
slijjjhtly  coherent;  colour,  yellowish 
white.  It  contains  but  few  shells  and 
no  visible   root-tibres. 

"It  was  found,  by  Mr.  F.  G.  Wait,  to 
have  the  following  composition: 

(After  drying  at  100  degrees  U. — Hygro- 
scopic water,       0.75  per  cent.) 

Lime 54.47 

Magn(y9ia 0.1 1 

Alumina 0.0() 

Ferric  oxide 0.08 

Mjiganous  oxide traces 

Potassa traces 

Soda traces 

Oarl)onic  acid 42.87 

Sulphuric  acid 0.03 

Phosphoric  acid 0.01 

Silica,   soluble 0.08 

Insoluble   mineral   matter....       1.08 


Organic  matter,  viz.,  vegeta<bie 
fibre     in  a    state     of  decay 
and  products  oS.     its  decay 
such  as  humus,  humic  add, 
etc.,  and  possibly     a  little 
combined  water 


1.84 


100.63 
"Assuming  the  whole  of  the  lime  to  be 
present  in  the  form  of  carbonate,  trilling 
quantities  of  which  axe,  however,  pres- 
ent in  other  forms  of  combination,  the 
amount  found  would  correspond  to  97.27 
per  cent,  carbonate  of  lime. 

"The    insoluble    mineral      matter    was 
found  to  consist  of  :    (124) 

Silica 0.82 

Alumina  and  ferric  oxide 0.21 

Lime 0.03 

Magnesia traces 

Alkalies 0.02 


1.08 


Huron 


R2 


(\2:\)   Cat.  Ont.   Min.  Exhibit,  Buffalo,   p. 


5a  M. 


Extracts  are  given  from  Reports  of 
the  Geological  Survey,  descriptive  of 
some  of  the  limestones  in  the  county 
of  Huron,  where  the  outcroppings  are 
of  comparatively  small  extent. 

•'Fartlier  on,  escarpments  of  twenty 
or  thirty  feet  of  the  limestone   [of  the 

Corniferous  formation]  run  through  the 
west  half  of  Carrick,  and     are  said  to 

extend  southward  into  Howick."     (125) 

"Where  the  line  between  the  town- 
ships of  Ashfield  and  Colborne  meets  the 
lake,  a  little  south  of  Port  Albert,  on 
the  Ashfield  or  Nine-mile  River,  rocks 
come  from  beneath  the  high  clay  cliffs 
w^ich  face  the  water,  and  are  seen  at  in- 
tervals along  the  shore  for  at>out  a 
mile.  The  greatest  section  here  exposed 
does  not  afford  a  vertical  thickness  of 
more  than  six  feet.  The  rooks  resemble 
a  part  of  those  at  Point  Douglks;  they 
are  destitute  of  fossus,  and  consist,  in 
ascending  order,  of  gray  calcareous  and 
bituminous  sandstones,  cherty  lime- 
stones, brown  calcareous  beds  striped 
with  thin  bituminous  shales,  and  pale 
yellowish  dolomitic  layers,  sometimes 
three  feet  thick;  marked  bv  lenticular 
crystals  of  calcite,  or  by  cavities  from 
whidi  such  crystals  have  disappeared. 
At  the  falls  of  the  Ashfield  Kiver.  about 
a  quarter  of  a  mile  above  Port  Albert, 
there  is  exposed  a  series  of  thick-bedded 
grey  calcareous  sandstones,  with  butt 
colored  silicious  limestones,  both  hold- 
ing organic  remains,  which  are  more 
numerous  in  the  latter.    .    .    These  fos- 

(124)  G.S.C.,   1804,   p.  27  R. 
(12o)    Ibid,   1863,   p.  3T1. 
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sillferous  beds,  like  those  of  Point 
Douglas,  probably  overlie  the  unfossil- 
iferous  strata. 

**0n  the  Maitland  River,  about  four 
miles  in  a  direct  line  from  the  e(hore  ol 
Lake  Huron,  there  occurs  on  the  first 
lot  of  the  first  range  of  (Joiborne,  an  ex- 
posure of  yellowish-drab  limestone.  .  . 
Beds  similar  to  those  seen  on  the  coast 
and  the  river  near  Port  Albert,  and 
probably  a  continuation  of  them,  occur 
in  a  cliff  lower  down  on  the  Maitland, 
near  Goderich.  The  following  is  a  de- 
scending section  of  them  : 

"1.  Dark  grey  thin  bi»dded  bituminous 
limestones,  holding  organic  remains.  .  . 
24  feet. 

"2.  Measures  concealed  by  clay  and 
debris,  12  feet. 

"3.  Pale  grey  or  drab  fine-grained 
sandstone,  marked  with  ferruginous 
aipots  and  stripes,  and  mottled  with  blue 
and  yellowish  colors;  no  fossils  appear, 
2  feet. 

"4.  Brownish  calcspar,  an  aggregation 
of  irregular  crystals  arranged  in  a  bed, 
1  inch. 

"5.  Dark  brown,  fine-grained  sandstone, 
striped  with  bituminous  layers;  the  rock 
is  very  soft  and  easily  disintegrated, 
until  after  exposure  to  the  air,  when  it 
becomes  hard,  2  feet  6  inches.  Total,  40 
feet  7  inches. 

•'At  the  (bridge  across  the  Maitland 
River,  about  half  a  mile  from  the  town 
of  (Jo<lerich,  and  at  a  short  distance  be- 
low the  place  where  the  above  section 
was  measured,  the  following  unfossilifer- 
ous  beds  are  found  exposed 
in  a  continuation  of  the  same 
cliff.  Four  feet  of  dark  grey 
bituminous  and  silicious  limestone,  fol- 
lowed by  two  feet  of  4>reociated  beds, 
are  seen,  which  probably  correspond  to 
a  portion  of  the  measures,  2,  concealed 
above.    To  these  succeed  : 

"3.  Pale  yellowish  calcareous  sand- 
stone, with  ferruginous  stripes  and 
spots,  1  foot  10  inches. 

"4.  Brownish  calcspar,  an  aggregation 
of  irregular  crystals  arranged  in  a  bed, 
6  inches. 

"5.  Yellowish  sandstone,  with  bitumin- 
ous and  ferruginous  spots,  3  feet. 

"6.  Dark  grey  or  brownish  bitumin- 
ous dolomite,  with  small  lenticular  crys- 
tals of  calcspar  ;  some  beds  contain  a 
large  quantity  of  chert,  and  thin  part- 
ings of  bituminous  shale,  4  feet.  Total, 
9  feet  4  inches. 

"There  is  little  doubt  that  the  fossil- 
iferous  beds  in  all  these  various  ex- 
posures, from  Fort  Douglas,  belong  to 
the   Corniferous  formation;     while    the 


lower  non-fossiiliferous  strata  bear  a 
strong  resemblance,  in  their  mineral 
character  and  'general  aspect,  to  the 
Water-lime  series.  Their  arrange- 
ment show^s  that  we  have  there  one  of 
the  minor  undulations,  to  which  al- 
lusion has  been  made."    (126) 

Analyses 

"Limestone.  This  and  the  two  fol- 
lowing stones  represent  the  material  of 
three  of  the  beds  worked  at  a  quarry  on 
the  eighth  lot  of  the  first  concession 
of  the  township  of  Colborne,  Huron 
county.    .    .    . 

"Stone  from  the  fourth  bed  or  layer, 
occurring  at  the  quarry  in  question. 
Thickness  of  the  band,  about  0  inches 
— more  or  less. 

"An  ashy-brown,  very  fine-crystalline, 
almost  compact  limestone. 

"Its  analysis  afforded  Mr.  Wait  the 
following   results  : 

(Alter   drying   at      100   deg.   C. — Hygro- 
scopic water   -    0.06  per  cent.) 

Carbonate    of   lime    95-57 

Carbonate  of  magnesia    2.77 

Carbonate    of    iron 0.31 

Carbonate   of  manganese    trace 

Alumina 0.01 

Silica,  soluble 0.04  )  i  «• 

Insoluble  mineral  matter 1.30  f 

Organic  matter 0.27  ^ , 

100.27 
"Stone  from  the  thirteenth  bed  or 
layer  of  the  quarry  from  which  the  pre- 
ceding specimen  was  taken.  Thickness  of 
the  band,  about  three  inches — more  or 
less. 

"A  yellowish-brown,  fine  crystalline, 
dolomitic  limestone.  An  analysis  by  Mr. 
Wait  showed  it  to  have  the  following 
composition  ; 

(After  drying  at  100  deg.  C— Hygrosco- 
pic water,   _i  0.04  per  cent.) 

Carbonate  of  lime 81.75 

Carbonate  of  magnesia  .. 15.06 

Carbonate  of  iron 0.72 

Carbonate  of  manganese trace 

Alumina 0.11  . 

Silica,    soluble 0.02  I  „  ^^ 

Insoluble   mineral    matter    ..  2.57  f 
Organic  matter 0.08  ^ 


tu 


100.31 

*Stone  from  the  twenty-fourth  bed 
or  layer  of  the  quarry  from  which  the 
two  preceding  specimens  were  taken.  The 
thickness  of  the  band,  about  six  inches 
— more  or  less. 

"A  light  yellowish-brown,  fine  to  mod- 
erately coarse-crystalline,  somewhat 
magnesian  limestone.  Its  composition 
was  found,  by  Mr.  Wait,  to  be  as  fol- 
lows : 


(126)  G.8.C.,  1863   pp.  375-7. 
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(After    drying   at  100   deg.    C. — ^Hygro- 
scopic water   -  0.03  per  cent.)  (127) 

• 

Carbonate  of  lime 91.40 

Carbonate  of  magnesia 6.22 

Carbonate  of  iron 0.48 

Carbonate  of  manganese trace 

Alumina 0.06  ^ 

Silica,  soluble 0.02  I   i  gy 

Insoluble    mineral    matter    ..  1.74  |     ' 
Organic  matter 0.05  ^ 

100.03  " 

Kent 

The  surface  of  Kent  is  similar  to  that 
of  other  counties  which  lie  along  the 
western  half  of  the  north  pi'orc  of  lake 
Erie,  and  is  characterized  by  the  pres- 
ence of  a  thick  deposit  of  drift.  Wells 
have  been  drilled  at  a  number  of  points, 
however,  in  search  for  oil  and  gas,which 
have  given  us  a  fairly  accurate  knowl- 
edge of  the  underground  geology.  Shale 
is  usually  struck  immediately  beneath 
the  boulder  clay.  This  is  claimed  to  be 
in  some  cases  part  of  the  Portage  for- 
mation; in  others  it  is  said  to  belong 
to  the  Hamilton.  The  following  is  held 
to  represent  a  typical  section  near  the 
centre  of  the  township  of  Kaleigh:   (128) 

Feet. 
Boulder     clay,       with     occasional 

layers  of  sand  and  gravel 184 

Shale,  to 206 

Limestone   (argillaceous)   to 211 

Shale,  to S540 

Limestone,  to   246 

Shale,  to 247 

Limestone    (middle     lime,  slightly 

arjrillaceous),  to 249 

Shale,  to 278% 

Limestone,  very  slightly  argilla- 
ceous, becoming  almost  pure 
lime   thereafter,  to    511 

"  Another  well  was  drilled,  during  re- 
cent years,  about  one  mile  northwest 
of  the  Grand  Trunk  Railway  station  at 
Chatham,  which  reached  a  depth  of  1,000 
feet,   as   follows  :    (129) 

Feet. 

S'lrfacp    clav fiO 

Shale,  black    [Portage] 118 

Soapstone 200 

Limestone    18 

Snapstone 37 

Limestone 567" 

Lambton 

Exposures  of  limestone  in  the  county 
of  Lambton  have  been  described  in  Re- 
ports of  the  Geolorrioal  Survey  and 
Bureau  of  Mines  in  the  following  terms: 

n27)   G.S.C..    1.S09.    pp.    33-34    R. 
fl2S)   B.M..    Vol.    XII.,    p.    41. 
(129)  G.S.C..    1890-91.    p.   73    Q. 


"On  the  twenty-third,  twenty-sixth 
and  intermediate  lots  of  the 
third  range  of  Bosanquet,  expos- 
ures of  >the  rock  [of  the  Hamilton 
formation]  are  met  with,  on  the  banks 
of  a  small  tributory  of  the  Riviere  aux 
Sables  (south).  The  following  section 
in  ascending  order  was  measured  on  the 
twenty-fifth  lot  : 

Ft.     In. 
Grey  calcareous  shale,  imperfect- 
ly seen  in  a  slope  or  talus  on 

the  stream 25        0 

Grey  calcareous  shale,  with.    .    . 

fossils 4        0 

Grey  solid  limestone,  composed 
of  broken  remains  of  enorin- 

iles 2        0 

Grey  soft  shale,  thinly  laminat- 
ed next  the  limestone,  and  fill- 
ed with  fossils.  .  .  The  up- 
per part  has  the  softness  of 

clay 20        0 

Grey    decomposing     shale,     not 

well  exposed 80        0 

Grey  encrinal     limestone,  wea- 
thering into  small     lenticular 
fragments,    and     holding    bi- 
valve shells,  corals  and  encrin- 
ites 2        0 


133        0 

*'This  section  probably  includes  the 
strata  of  the  neighboring  exposures.    .    . 

"At  Jones's  mill,  on  the  third  lot,  upon 
the  south  boundary  of  Bosanquet,  on  the 
bank  of  another  small  tributary  of  thti 
Riviere  aux  Sables  (souUi),  the  follow- 
ing ascending  section  is  exposed: 

Ft.    In. 
Brownish  grey-weathering  shales  25        0 

Grey   encrinal   limestone 2        0 

Grey  decomposing  shale 3        0 


ft 


30        0 

.  .  At  Austin's  mill,  on 
the  fourth  lot  of  the  first  range 
of  the  same  township,  on  an- 
other small  stream,  there  is  a  corre- 
sponding section,  where  the  grey  encri- 
nal limestone  which  forms  the  upper- 
most layer  of  the  exposed  strata,  is  five 
feet  thick.  Below  this  band,  the  strata 
are  characterized,  as  before,  by  a  great 
abundance  of  Spirifera  mucronata;  and 
in  the  bed  of  the  stream,  at  a  level  prob- 
ablv  fiftv  or  sixty  feet  below  the  en- 
crinal  limestone,  there  is  a  band  of 
solid  arenaceous  limestone,  about  7 
inches   thick."      (130) 

Tlu'  other  formation,  exposures  of 
which  occur  in  this  county,  is  known  as 
the  Portage-Chemung.  It  is  composed 
essentially  of  shales,  whiich  are  often 
hiirhlv  bituminous. 

Logs  of  the  numerous  wells  which 
have  been  sunk  in  search  of  petroleum 

(130)  G  S.C,  lHr.3.  pp.  3^-i-5. 
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show  the  character  and  arrangement  ul 
the  strata  which  underlie  va>iioiM  partd 
of  the  county. 

••'I  he  heavy  deposits  of  drift  continue 
westward  from  bt.  Mary's,  being  repre- 
sented by  rolling  boulder  clay,  iuter- 
iupt«d  in  places  by  deposits  oi  graveL 
Aiier  passing  Lrucau,  some  moraimc  hills 
are  encountered,  which  however  soon 
give  place  to  remarkably  level  clay  land. 
So  rock  exposures  are  seen  over  the  en- 
tire region  until  the  famous  Hamilton 
outcrops  at  Thedford  are  reached.  The 
excellent  series  of  rocks  rendered  acces- 
sible at  this  point  have  become  classic 
in  the  annals  of  geology,  as  they  form 
an  exceedingly  rich  hunting  ground  for 
the  fossils  characteristic  of  the  Hamil- 
ton formation.  So  much  has  been  pub- 
liahed  on  the  fauna  of  these  rocks  that 
it  would  be  superfluous  for  the  writer 
to  deal  with  that  side  of  the  matter  here. 
An  idea  of  the  richness  of  the  remains 
may  be  gathered  from  the  fact  that,  in 
spite  of  time  spent  in  travelling,  he  suc- 
ceeded in  three  days  in  collecting  over  a 
thousand  specimens,  representing  110 
species.  Some  attempt  was  made  by  the 
writer  to  work  out  the  fossil  contents 
or  at  least  to  establish  the  characteristic 
fossils  of  the  various  layers,  but  he  is 
glad  to  And  that  this  had  been  done  by 
others  in  greater  detail  than  his  time 
would  permit.  Professor  A.  A.  Wright 
during  the  summer  of  1900  made  a  com- 
plete series  of  measurements,  and  dur- 
ing the  season  of  1901,  Professors  Shi- 
mer  and  Grabau  made  exhaustive  col- 
lections. The  results  of  their  work  are 
published  in  a  valuable  bulletin  of  the 
Geological  Society  of  America. 

"It  may  be  well  however  to  describe 
briefly  the  places  at  whidh  exposures  arc 
to  be  seen.  The  first  is  at  Thedford, 
where  the  Grand  Trunk  railway  cuts 
through  the  series  to  a  depth  of  forty 
feet.  At  this  point  Spirifer  pennata 
(Spirifer  mucronata  var.  Thedfordensis 
of  the  above  authors)  is  very  abundant, 
as  well  as  bryozoa  of  different  genera. 
This  section  is  also  much  the  best  for 
the  collection  of  Athyris  spiriferoides, 
Goniatites  uniangularis  and  Cyrtina 
Hamiltonensis.  Shimer  and  Grabau 
mention  39  species  from  here,  mostly 
bryozoa  and  braehiopods.  A  second  ex- 
posure is  found  three-quarters  of  a  mile 
north  of  the  railway  cut  in  what  are 
known  as  Hanniford's  fields.  A  heavy 
limestone  with  crinoid  stems  is  here 
overlaid  by  a  soft  shale  from  which  wea- 
ther out  numerous  specimens  of  corals 
which  may  be  picked  up  in  perfect  condi- 
tion on  the  surface  of  tihe  ground. 

"Bef»ide^  the  corals  fourteen  or  fifteen 
species  of  brachiopoda  occur. 

'Tragments  of  bryozoa  and  joints  of 
crinoids  are  also  abundant. 

"The  third  section  is  found  on  a  small 


stream  west  of  the  above  and  •presents 
practically  the  same  series  of  rock», 
leuciimg  uowever  a  greater  vertical  ex- 
tent, 'iiie  top  IS  decomposed  coral  shaie 
underlaid  by  limestone  in  jseverai  layers, 
beneath  wnich  is  fifteen  feet  of  blue 
clay.  This  material  makes  excellent 
drain  pipes  and  brick  of  a  red  color, 
while  the  overlying  boulder  clay  burns 
woiite.  The  blue  Hamilton  snale  is 
tilled  with  nodules  of  a  harder  nature 
wliich  prove  objectionable  on  account  of 
their  resistance  to  the  action  of  both 
lire  and  water.  An  analysis  of  one  of 
these  nodules  follows: 

Per  cent. 

Water 0.57 

Silica 17.67 

Alumina 10. 5U 

Ferric  oxide 4 .25 

Calcium  oxide 32.84 

Magnesium  oxide traces. 

"The  nodules  would  seem  to  owe  their 
origin  therefore  to  concretions  of  lime 
which  has  entered  into  chemical  \mion 
with  the  elements  of  tihe  shale.  The 
assemblage  of  fossils  is,  as  would  be  ex- 
pected, about  the  same  as  in  Hanniford's 
fields  and  the  railway  cut. 

*'Probably  the  best  section  of  these 
Hamilton  rocks  is  to  be  seen  in  Rock 
Glen,  where  a  small  tributary  of  Aux 
Sables  river  has  exposed  70  feet  of  the 
series.  Another  excellent  section  of  the 
lower  portion  is  seen  at  Marsdiall's  Mills 
on  the  Aux  Sables,  about  a  mile  above 
the  mouth  of  Rock  Glen.  Finally  small 
exposures  are  met  with  in  the  valleys 
of  creeks  cutting  down  to  the  rock  on 
the  road  from  Thedford  to  Arkona.  Par- 
ticularly may  be  mentioned  a  good  sec- 
tion at  *No.  4  hill.'  At  Stony  Point, 
lake  Huron,  the  heavy  limestone  is  ex- 
posed for  a  short  distance  along  the 
shore. 

''An  analysis  of  this  limestone  is  given 
below,  as  well  as  one  of  what  is  proba- 
bly the  same  bed  from  Thedford: 

StoneyPt.,  Thedford, 

per  cent,  per  cent. 

Water 0.14  

Silica 0.78  1.51 

Alumina 0.13  2.19 

Ferric  oxide 1.56  2.49 

Calcium  oxide 51.74  51.26 

Magnesium  oxide  .   .     0.46  traces. 

Sulphur  trioxide    ...     1 .27  

Carbonic     acid     and 

loss 43.02  41.10 

*'It  will  be  observed  that  this  stone  is 
practically  free  from  ma<niesia,  although 
the  sulphur  may  prove  objectionable  for 
certain  chemical  purposes. 

"Below  are  shown  side  by  side  sections 
of  the  Hamilton  formation  at  Thedford 
as  prepared  by  Professor  Wright  and 
by  Professors  Shimer  and  Grabau.  My 
obRpTvationis.  made  a  year  later,  can  add 
nothing  to  the  systematic  measurements 
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O 


9 

8 

6 
5 

4 
3 
2 
1 


Shimer  and  Grabau. 


Feet. 


Calcareous     Ceratopora      Br>'ozoa 

be<is  10 

Shaleh  with  Spirifer  beds  at  base. . .  i      8 

Argillaceou8  limotone  J. 5 

Blue  calcareous  shale 18 

Calcareous  shale    and   slaty   blue 

limestone  6 

Arjfillaceous  shali^  with  Styliollla.        1.5 

Conil  layers 3.25 

Encrinal  limestone  3 

Blue  shales,  lower,  with  calcareous 
fossil  beds  I    30 

Total 81.25 


A.  A.  Wright. 


X 


ti 


X 


Encrinal  limestone 2      ;    4 

Nodular  shale 1  fi.6 

Upper  argillaceous  limestone.!  14  2 

Upper  blue  .shale 37.6     37.9 

Lower  argillaceous  limestone     1.3  i    1.3 

Coral  beds ' 3.9 

Rugose  limestone 2.6 

Lower  blue  shales :  20 

Calcareous  blue  shales 15 


£ 

St 


Feet.   Feet.   Feet.   Feel. 


4.1 
1.6 
29 
1.3 

3.9 

2.6  , 
20  I 
15      I 


1.8 

3.9 
2.6 

20 

15 


Total 


84  feet. 


of  these  geologists.  For  detailed  infor- 
mation as  to  the  fossil  content  of  the 
various  layers  Uie  reader  is  referred  to 
the  publication  already  cited. 

'Tlie  various  shales,  particularly  tliose 
free  from  fossils,  make  excellent  tile  and 
coarse  pottery.  Mr.  J  as.  Cornell  has  for 
year^  carried  on  this  industry  at  the  ex- 
posure on  the  creek  north  of  Thedford. 
Rock  Glen  and  Marshall's  Mills  both  fur- 
nish equally  good  sites  for  this  purpose. 
The  limestones  are  practically  free  from 
magnesia  and  alumina,  making  splendid 
lime  and  the  even-bedded  portions  are 
easily  quarried  for  building  stone.  T^'o 
miles  nortli  of  Thedford  a  gravel  ridgo 
is  crossed,  beyond  which  a  distinct  beaoh 
is  seen  (Algonquin  beach),  representing 
the  shore  line  of  lake  Huron  in  post- 
glacial times."   (131) 


Lanark 


Crystalline  limestone  suitable  for  sev- 
eral  purposes  is  found  at  many  points  in 
this  county.  At  Carleton  Place  one  of 
the  chief  lime  producers  in  the  eastern 
part  of  the  Province  uses  this  rock.  In 
other  localities  the  istone  is  quaiTied  for 
use  as  a  building  material,  some  of  it 
being  adapted  to  decorative  purposes. 

Cambrian  and  Silurian  limestones — - 
Calciferous,  Chazv  and  the  Trenton 
group — aro  also  found,  e^^pecially  in  the 
more  northoaatoTn  and  soutiheastern 
parts  of  tlie  county,  where  tliey  form 
.somowliat  irrofjularly-^hapcd  areas  over- 
Iviiifr  the  crvstalline  .<?cries  of  the  Laur- 
entian.  Tlio  <»trata  of  these  formations 
here  are  similar  in  chemical  composition 
and  other  characteristics  to  the  corre- 
spnndincr  ones  in  the  adjoining  counties, 
Carleton  and  Grenville. 


Exposures  of  the  Calciferous  forma- 
tion are  found  dn  the  townships  of  Pak- 
enham,  Ramsay  and  Beckwith. 

Limestones  of  the  Chazy  formation  are 
exposed  in  Ramsay  and  adjoining  town- 
ships; those  of  the  Trenton  group  out- 
crop in  Pakenham  and  Ramsay. 

"On  the  Rideau  canal  it  [the  Calci- 
ferous formation]  is  seen  at  Smith's 
Falls,  in  a  cliff  of  thirty  feet."  (132) 

Following  are  analyses  of  certain 
crystalline  limestones  found  in  this 
county  : 


2 


1.12 

.38 


Insoluble  residue. i    1.32 

Silica 1 

Ferric  oxide )     jo    I  ) 

Alumina j  f     ^^    ■{ 

Lime 50. si)    ',  51 .2d 

Magnesia 3.33         2.28 

CarfK>n  dioxide  ...    43.51    i  44  ..=>0 

Water ' .OS 

Lass 

Sulphur  trioxfde. . ,      .Ot)    ,      .32 
Alkalies ' 


3.0»') 


1.20 


;    -^^  .97 

49.86  I  43.82 

3.3«  9.19 

42.r,9  44.  OU 


,31 

.28 


.46 


Total 199.51       99. 8H     ,100.02      100.13 


1,  Stone  used  at  Cameron's  lime  kiln, 
Carleton  Place;  2,  dark  crystalline  lime- 
stone, Lanark  village;  3,  lighter  col- 
ored stone  at  the  same  place  ;  4,  lot  2 
in  the  fourth  concession  of  North  Bur- 
ge.s.s. 

"Mr.  Hofl'man  has  examined  both  the 
bluish-frrey  and  white  layers  of  a  speci- 
men of  thi:^  limestone,  from  the  twenty- 
first  lot  of  the  tenth  range  of  Lanark. 
The  former  contained  finely  disseminated 
graphite  (the  cause  of  their  color),  and 
likewise  a  considerable  quantity  of  tre- 
molite   in   crvstals,  some   of  which  were 


(U\)    B.M..    Vol.    XIT..    pp.    153-156. 


(132)  G.S.C.,   1863.  p.  118. 
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more  than  half  an  inch  in  length.  The 
white  layers,  however,  were  free  from 
graphite,  but  contained  a  little  tremo- 
lite  in  microscopic  crystals.  Minute 
grains  of  glassy  qu9,rtz  were  also  found 
in  both  the  grey  and  white  layers.  The 
material  for  the  following  analyses  was 
freed  as  carefully  as  possible  from  im- 
purities,  and   dried  at    100  degrees   C: 

Grey    White 
layer,  layer. 

Carbonate  of  lime 77.39     90.38 

Carbonate    of  magnesia    . .     20.r)7       8.32 

Carbonate  of  iron 78        .51 

Graphite .16     ..... 

Insoluble    1.2G        .90 


lOO.K)  100.11 


<t 


'A  specimen  of  this  dolomite  [brown- 
weathering,  crystalline,  magnesian  lime 
stone,  abounding  in  tremolite],  from  the 
twenty-second  lot  of  the  eighth  range 
of  Lanark,  has  been  analysed  by  Mr. 
HofTman.  It  was  separated  as  far  as 
possible  from  tremolite,  and  after  dry- 
ing at  100  degrees  C.  gave  :  (133) 

Per    cent. 

Carbonate  of  lime 52.12 

Carbonate  of   magnesia 42.10 

Carbonate  of  iron 80 

Insoluble 5.78 


100.80  " 


Qtiarries 


"  Limestone. — From  lot  twenty-four, 
range  nine,  of  the  township  of  Ramsay. 
.  .  .  Th€  quarry  from  which  this 
stone  was  taken  is  situated  close 
to  the  Indian  River,  where  a 
great  thickness  of  this  limestone  oc- 
curs.     Geological    position — Laurent  ian. 

"Structure,  somewhat  coarsely  crystal- 
line ;  color,  faintly  bluish-greyish-white. 
It  contains,  here  and  there,  a  minute 
grain  of  pale  yellow  chondrodite,  and 
numerous  small  scales  of  graphite. 

"It  was  found — by  Mr.  R.  A.  A.  John- 
ston— to  have  the  following  composi- 
tion : 

(After  drying  at  100  degrees  C. — Hygro- 
scopic water        0.07  per   cent.) 

Carbonate   of   lime    91.63 

Carbonate  of  magnesia   . .    . .       6.61 

Carbonate  of  iron 0.41 

Alumina 0.14 

Silica,  soluble 0.05 

Insoluble  matter 1.13 

1.32 


99.97 


"This  stone  has  been  extensively  quar- 
ried for   the   manufacture   of   lime,  and 

(133)  G.  S.C.,  1874-75,  p.  141. 


small  quantities  have  been  employed  in 
Pakenham  and  Almonte  for  foundations 
and  facings  of  buildings. 

"  Limestone. — Occurs  on  lots  nine  and 
ten  of  the  sixth  range  of  the  township 
of  Ramsay.  .  .  .  The  same  stone 
also  occurs  on  lots  nine  and  ten 
of  the  fourth  and  fifth  ranges, 
and  on  lot  sixteen  of  the 
second  range,  and  many  other  places  in 
this  township.  Geological  position — ^Lau- 
rentian. 

"Structure,  coarsely  crystalline;  color, 
white,  but  not  pure  white.  It  contains 
an  occasional  grain  of  pale  yellow  chon- 
drodite, and  here  and  there  a  scale  of 
graphite. 

"Agreeably  with  the  results  of  an  an- 
alysis— conducted  by  Mr.  R.  A-  A.  John- 
ston— it  contained  : 

(After  drying  at  100  degrees  C. — Hygro- 
scopic water        0.09  per  cent.) 

Carbonate  of  lime 90.05 

Carbonate  of  magnesia 6.51 

Carbonate   of  iron 0.42 

Alumina 

Silica,   soluble 0-06 

Insoluble    matter    3.26 

3.32 


100.30 


"This  stone  has  been  extensively  used 
for  the  manufacture  of  lime."  (134) 

Marl 


«( 


From  a  deposit  on  the  thirteenth 
lot  of  the  fourth  concession  of  the  town- 
ship of  Lavant.  .  .  .  The  deposit 
covers  an  area  of  rather  more  than  six 
acres,  and  is  over  seven  feet  deep. 

"The  air-dried  material  is  earthy, 
slightly  coherent;  color,  yellowish-white. 
It  contains  but  few  shells  or  root-tibres. 

"Its  composition  w^as  found,  Ijy  Mr.  F. 
G.  Wait,  to  be  as  follows  : 

Lime    53.17 

Magnesia    0.06 

Alumina 0.10 

Ferric   oxide    0.08 

Manganous   oxide 0.02 

Soda    0.10 

Carbonic  acid 42.02 

Sulphuric  acid    traces 

Phosphoric   acid 0-01 

Silica,   soluble 0.02 

Insoluble    mineral    matter    0.24 

Organic  matter,  viz.,  vegetable 
fibre  in  a  state  of  docav,  and 
products  of  its  decay,  such  as 
humus,    humic   acid,   etc.,     and 

possibly  a  little  combined  water  3.66 

99.48 


(134)  G.S.C..  1888-80,  ^^.  ^^-*tt  ^. 
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"Assuming  the  whole  of  the  Hme  to 
be  present  in  the  form  of  carbonate, 
trifling  quantities  of  whirih  are,  however, 
present  in  other  forms  of  combination, 
the  amount  found  would  correspond  to 
94.95  per  cent,  carbonate  of  lime. 

"The  insoluble   mineral  matter    was 
found  to  consist  of  :   (135) 

Silica 0.15 

Alumina  and  ferric   oxide    . .       0.07 

Lime 0.01 

Magnesia traces 

Alkalies   (?)    0.01 

0.24  " 

Lime  Kilns 

Mr.  W.  M.  Cameron  operates  lime 
kilns  in  the  town  of  Carleton  Place.  The 
rock  burned,  which  is  crystalline  lime- 
stone, is  quarried  in  the  fifth  conces- 
sion of  the  township  of  Kamsay,  and 
teamed  to  the  kilns  in  winter.  An  an- 
alysis of  a  sample  of  this  rock  is  giv- 
en in  the  precedmg  table.  The  kilns  are 
of  the  continuous  draw-kiln  type,  and 
have  a  capacity  of  150  bushels  in  24 
hours.  The  fuel  used  is  wood.  The 
lime  is  white  and  slakes  readily.  There 
is  no  "combine"  among  lime  manufac- 
turers in  eastern  Ontario.  Lime  sells 
for  20  cents  a  bushel  f.o.b.  Carleton 
Place.  Competition  was  met  in  former 
years  at  Brockville  with  lime  from  as 
far  west  as  Beachville.  Carleton  Place 
lime  is  shipped  as  far  east  as  Cornwall. 
It  meets  with  competition  from  Renfrew 
lime  at  Ottawa  and  Amprior.  Mr.  Cam- 
eron has  furnished  the  paper  mill  at 
Cornwall  with  lime,  which  is  said  to 
give  excellent  satisfaction.  A  sample 
barrel  has  been  sent  to  the  Eddy  mills 
at  Hull,  the  lime  for  which  has  been 
heretofore  imported  from  Swanton,  Ver- 
mont state.  Mr.  Cameron  is  a  member 
of  the  firm  of  Cameron  Bros.,  who  man- 
ufacture lime  from  crystalline  limf»8tone 
in  the  village  of  Delta  in  the  county  of 
Leeds.  The  plant  at  this  place  is  simi- 
lar to  that  at  Carleton. 

A  mason  told  t'ne  writer  that  "  the 
white  crystalline  limestone  near  Lanark 
village  and  through  the  township  of 
Ramsay,  makes  good  lime.  It  is  'cooler' 
tlian  that  of  Renfrew.  Thp  lime  from 
tlie  vicinity  of  Ottawa  city  is  quick 
Betting.  By  using  it  one  can  'spread' 
4  or  5  bricks,  while  with  Renfrew  lime 
the  number  is  10  or  12." 


Leeds 

Outcrops  of  crystalline  limestones  are 
found  at  numerous  places  in  this  county. 


These  rocks  ".  .  .  are  extensively  ex- 
posed in  Bastard  and  South  Crosby; 
their  color  is  usually  white, 
but  sometimes  greenish- white,  or  white 
with  grey  bars  or  stripes, 
Small  scales  of  graphite  u*e  invariably 
disseminated  through  the  ro«.k,  with  ser- 
pentine, mica,  and  iron  pyr*tes,  and  in 
the  twenty-seventh  lot  of  the  third 
range  of  South  Crosby  chondrodite  is  of 
frequent  occurrence,  the  disseminated 
mineral  alternating  with  bands  contain- 
ing mioa.  On  the  twenty-fourth  lot  of  the 
tenth  range  of  Bastard  a  bed  of  con- 
glomerate is  interstratified  between  two 
of  the  beds  of  limestone."  (136) 

The  use  of  crystalline  limestone  at 
Delta  in  the  production  of  lime  is  men- 
tioned under  Lanark  county. 

The  Calciferous  formation  is  seen  at 
many  points.  "In  Young  [YongeJ  it  is 
exposed  on  the  eleventh  lot  of  the 
eighth  and  ninth  ranges,  at  Loyada 
Lake,  in  the  rear  of  the  township,  and 
also  in  Kitley,  near  the  village  of  Kitley 
Corner.  .  .  The  stone  has  been  used 
for  building  purposes  at  Brockville  and 
Prescott,  and  in  the  neighborhood  of 
Brockville  and  MirickviUe  ;  some  of 
which  fields  good  lime  of  a  dark  color, 
producmg  a  mortar  of  considerable 
strength."   (137) 

Quarries 

Tlie  writer  visited  a  num.ber  of  lime- 
stone quarries  in  the  vicinity  of  Brock* 
ville.  Sherwood's  quarry  is  situated  a 
short  distance  northeast  of  the  Insane 
Asylum.  It  has  a  face  six  feet  in  height, 
with  thin  covering  of  soil.  The  beds 
average  about  six  inches  in  thickness. 
The  color  of  the  rock  is  dark  grey  or 
brownish.  Dyer's  quarry  adjoins  that 
just  mentioned.  It  contains  one  bed  14 
inches  in  thickness.  Some  of  the  stone  is 
used  in  the  manufacture  of  window  sills, 
five  or  six  inches  in  thickness.  There  is 
a  quarry  on  the  Asylum  property,  on 
lower  ground  than  Sherwood's  or  Dyer's, 
but  similar  in  character.  This  quarry 
lies  not  far  from  the  roadside,  between 
the  Asylum  buildings  and  the  Grand 
Trunk  railway.  Rock  outcrops  at  Mur- 
phy's Corners,  where  there  is  a  good  site 
for  ^  quarry.  Easton's  quarry  is  about 
two  miles  northwest  of  Brockville  on  the 
Pertli  road.  It  contains  thick-bedded, 
dark  grey  limestone.  One  bed  has  a 
thii'kness  of  eighteen  inches.  The  rock 
contains  geodes  of  calcite. 

Following  are  the  results  of  an- 
alyses of  samples  of  the  rock  taken  by 
the  writer  from  the  Brockville  quarries  : 


(ia,'>)  G.S.C..    1804.   pp.   24-25  R. 


fl.SG)   G.S.C..  1863,  p.  31. 
(137)   Ibid.    p.    118. 
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1. 

2. 

3. 

4. 

5. 

6. 

Insoluble  residue 

1 
i..... 

19.52 

Silica 

4.80 

1.00 

8.76 
.99 

3. 84 
2H.S1 
15.39 
39.00 

7.U0 

.57 

.79 

29.20 

17.96 

43.75 

.8* 

3.68 

1.-22 

.80 

30.94 

17.46 

43.30 

6.28 

Ferric  oxide 

i.oi  * 

.81 
25.92 
15.36 
37.20 

.81 

Alumina 

3.82 

1.06 

Lime 

MaKnesia 

30.10 

'      15.49 

35.10 
12.26 

Caroon  dioxide 

40.63 

40.93 

Water 

Losfii  on  ignition . .  - 

I           .75 

1.35 
.47 
.90 

.22 
.86 

Sulphur  trioxide 

.41 

.46 

.62 

Alkalies 

'          .85 

• 

100.91 

99.01 

100.  ;i6 

97.86 

100.90 

96.95 

1.  Dyer's  back  quarry;  2.  Asylum 
quarry;  3.  Dj'er  and  SIierwood*s  quarry; 
4.  A  more  carefully  selected  sample  than 
3,  from  tlie  same  quarry;  5.  Murphy's 
quarry  ;   6.  Easton's  quarry. 

Marl 

"In  the  township  of  Yonge,  on 
the  thirteenth  lot  of  the  eighteenth 
range  a  bed  of  marl  oc- 
cult beneath  a  marsh,  and  is  said  to 
extend  over  twenty  or  twenty -five  acr^s. 
Its  thickness  was  found  to  be  seven  feet, 
but  it  is  reported  to  be  fifteen  feet  in 
some  parts  of  the  deposit.  Marl  has 
also  been  found  in  the  bays  on  the  south 
shore  of  a  lake  in  Elmisley,  where  it 
has  a  thickness  of  three  or  four  feetj  and 
extends  beneath  the  water  of  the  lake." 
(138) 

Lennox  and  Add2ns:ton 

(See  under  Addington). 

Ltncoln 

The  escarpment  of  the  Niagara  for- 
mation crosses  the  river  from  New  York 
State,  and  enters  the  Province  in  the 
township  of  Niagara.  The  'heights*  in 
this  township  are  well  known  from  their 
historical  connections. 

The  sandstones,  Potsdam,  which  under- 
lie the  Clinton  formation  are  exposed  at 
the  mouth  of  the  Niagara  river,  and  in 
many  other  places  in  the  county. 

"In  Canada,  for  reasons  which  will  be 
stated  in  describing  the  Niagara  forma- 
tion, it  is  found  convenient  to  limit  the 
Clinton  to  the  strata  beneath  the  Pen- 
tamerus  band,  and  to  include  this  band 
in  the  Niagara  formation.  On  the  Nia- 
gara River  the  Clinton  is  thus  limited 
to  a  few  feet,  but  it  gradually  augments 
in  thickness  to  the  northward."  (139) 

'•Crystals  of  the  latter  mineral  [ga- 
lena]  exist  in  greater    or  less  quantity 

(138)  G.S.C..  1863.  p.  765. 

(139)  Ibid.  p.  312. 


in  nearly  all  the  limestones  from  the 
Pentamerus  band  to  the  summit  of  the 
upper  beds  [of  the  Niagara  formation]; 
but  they  are  in  the  greatest  abundance 
in  the  latter,  especially  in  the  township 
of  Clinton,  near  the  village  of  Beams- 
ville,  where  an  unsuccessful  attempt  was 
mad.e  by  Mr.  Lee  to  establish  a  lead  mine 
upon  what  was  supposed  to  be  a  lode, 
on  a  lot  of  the  eighth  range 
of  the  township The  sup- 
posed lode,  however,  appears  to 
be  rather  one  of  the  open  joints 
or  fissures,  running  east  and  west,  by 
vrhich  these  rocks  are  intersected  in 
many  places.  In  the  locality  in  ques- 
tion, the  fissure,  which  is  filled  up  with 
drift.  IS  crossed  by  small  cracks,  the 
walls  of  which  are  invested  witdi  crystals 
of  pearl-spar  and  galena.  The  ore  is  also 
seen  on  each  side  of  the  main  fissure,  and 
is  moreover  disseminated  throughout 
the  limestone,  near  the  fissure."  (140) 

Queenston  Quarries 

"The  Queenston  quarries  are  located 
on  lot  48  on  the  Queenston  and  Grimsby 
stone  road,  in  the  township  of  Niagara, 
two  miles  west  of  the  village  of  Queens- 
ton. The  lot  is  the  property  of  William 
M.  Hendershot,  of  Thorold,  and  thri 
quarries  are  worked  by  P.  A.  Johnston 
&  Co.,  who  have  held  them  under  leasd 
since  1881.  Previous  to  that  time  they 
had  been  worked  for  three  years  by 
Hunter,  Murray  &  Cleveland,  who  had 
the  contract  for  building  the  Welland 
canal  aqueduct  at  the  town  of  Welland ; 
while  for  the  preceding  four  years,  be- 
ginning with  the  spring  of  1874,  they 
had  been  worked  by  Belden,  Dcnison  & 
Co.,  who  had  contracts  for  the  construc- 
tion of  locks  on  the  new  canal.  It  is 
said  that  the  quarries  were  first  open" 
ed  during  the  construction  of  the  Grand 
Trunk  railway. 

"Seven  quarries  have  been  opened  on 
the  property,  all  of  which  are  in  the 
limestone  beds  of  the  Niagara  formation. 

(140)  «.S.C..  1863,  pp.  324-5. 
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"The  several  beds  differ  essentially  in 
color  and  texture — from  light  grey  to 
blue,  and  from  soft  and  porous  to  densei 
and  <!ry6talline. 

"After  stripping  from  two  to  ten  feet 
of  clay  a  grey  limestone  bed  is  reached, 
whose  surface  has  been  deeply  grooved 
by  glacial  action.  It  is  a  fossiliferous 
rock,  consisting  of  Jime  and  sand,  and 
is  used  in  the  production  of  lime,  and 
for  culvert  and  bridge  works  on  rail- 
ways. 

"Below  the  gray  is  a  bed  of  bluo 
limestone  of  ten  to  twelve  feet  in  thick-' 
ness,  composed  in  some  of  the  quarries 
of  two  bands,  the  upper  of  w^hieh  is  w 
light  and  the  lower  a  dark  grayish  blue; 
in  others  it  is  composed  of  the  dark  blue 
only.  Both  are  crystalline,  but  while 
the  upper  is  coarse  grained  the  lower  is* 
fine-grained,  approaSiing  marble,  and  is 
much  superior  in  quality  to  the  other. 
This  bed  contains  a  large  variety  of  fos- 
sil shells,  is  hard  and  durable,  tools  well, 
and  takes  a  fair  polish.  The  stone  taken 
from  it  is  used  almost  wholly  for  the 
bases  and  shafts  of  monuments,  for 
which  a  large  business  has  been  built 
up.  But  it  is  used  also  for  ibuilding  pur- 
poses, the  post  oflSces  at  Cornwall,  Nia- 
gara Falls  and  St.  Catharines  having 
been  constructed  with  it  besides  many 
private  dwellings  and  .business  houses. 

"Below  the  blue  limestone  is  a  bed  of 
dark  limestone,  which  has  a  proportion 
of  clay  in  its  composition,  is  from  fourl 
to  six  feet  in  thickness,  and  suitable  for 
the  manufacture  of  cement. 

"Johnston  &  Co.  employ  an  average  of 
75  men  at  their  quarries."     (141) 

Gibsoo's  Quarries 

**These  are  the  property  of  Mr.  Wil- 
liam Gibson,  M.P.,  and  are  situated  on 
the  top  of  the  mountain  a  mile  and  a 
half  south  of  the  village  of  Beamsville, 
in  the  township  of  Clinton,  and  two  and 

a  half  mile  from  Beamsville  station  on 
the  Grand  Trunk  railway.  The  property 
embraces  an  area  of  45  acres,  and  the 
limestone  rock  where  not  exposed  is 
covereil  with  only  a  few  inches  of  soil. 

"Tlie  quarries  were  opened  by  Mr. 
Gibson  in  May,  1884,  and  have  been 
worked  continuously  since  with  a  lar^e 
force  of  laborers,  quarrymen  and  stone- 
cutters. The  amount  paid  for  wafjes 
in  1890  was  ^87.441),  but  last  year  the 
staff  of  workmen  was  increased,  and  in 
the  month  of  June  160  wore  employed; 
the  wages  paid  to  quarrymen  -alone  in 
that,  month  being  $7,500. 

•'Tliere  are  two  workable  beds  of  "rav 
limestone,  the  upper  being  seven  and 
the  lower  eight  feet  in  tiliiokness.     The 

(141)   B.M.   Vol.  I,  pp.  95-9(5. 


upper  is  usually  the  best  quality,  being 
firm,  ha'rd  and  crystalline;  but  both  con- 
tain many  fossils,  and  have  openings  or 
vughs  which  are  lined  with  crystals  of 
iron  pyrites.  In  some  parts  of  thci 
quarries  the  beds  are  three  in  number, 
but  the  lowest  is  not  more  than  two  or 
three  feet  in  thickness.  Below  these 
workable  beds  is  a  bed  of  porous  gray 
limestone,  but  it  is  rarely  of  a  quality 
fit  for  use. 

"Three  large  derricks  are  worked  by 
as  many  engines,  one  of  which  is  24  and 
the  other  two  of  18  h.p.  each,  the  more 
powerful  one  driving  a  steajn  drill  in 
addition.  Three  other  derricks  ar$ 
driven  by  horse-power.  A  fourth  boiler 
of  36  h.p.  drives  three  steam  drills. 
Three  small  drills  are  used  for  plug  and 
feather  work. 

"The  stone  is  all  cut  by  hand,  and  is 
used  largely  for  the  construction  of 
bridges,  culverts,  tunnels  and  buildings 
on  the  lines  of  the  Grand  Trunk  rail- 
way. The  tunnel  under  the  St.  Clair 
river  was  built  hy  Mr.  Gibson  with  ston€( 
taken  from  these  quarries. 

"The  quarries  are  about  200  feet  above 
the  level  of  the  station,  down  to  which' 
the  stone  is  carried  in  ears  over  a  tram 
road  built  along  the  side  of  the  public 
highway.  It  could  be  conveyed  the  whole 
distance  by  gravitation,  but  to  prevent 
accidents  the  cars  are  stopped  before 
they  reach  the  main  street  of  the  vil- 
lage. From  that  point  they  are  taken  by 
horses  to  the  station  and  empty  ones 
are  drawn  back  to  th©  quarries. 

Grimsby  Quarries 


ttr 


'The  Grimsby  quarries  are  in  the 
gorge  of  Forty-Mile  creek,  above  the  vil- 
lage of  Grimsby,  which  cut  through  the 
limestone  into  the  Medina  sandstone  and 
extends  back  through  the  mountain  to 
the  falls  on  the  creek,  a  distance  of  half 
a  mile.  The  quarries  are  the  property 
of  the  Grimsby  Quarry  Co.,  of  which 
Stephen  Webster,  of  Tor^Mito,  is  presi- 
dent and  Frank  Webster  manager.  The 
location  is  about  half  a  mile  in  length, 
extending  from  the  edge  of  the  escarp- 
ment on  either  side  of  the  gorge  to  near 
the  Falls,  and  occupying  an  area  of  18 
acres. 

'The  bottom  and  sides  of  the  gorge 
are  covered  with  a  talus  of  limestone 
and  sandstone,  and  these  stones  are 
being  removed  preparatory  to  opening 
the  sandstone  in  place.  A  tram-road 
has  been  built  to  the  docks  at  the  lake 
shore,  a  distance  of  one  mile  and  a- 
half,  down  which  the  cars  are  run  by 
gravitation,  and  up  which  they  are 
drawn  empty  by  horses,  as  at  the  Gibsoil 
quarries  at  Beamsville. 
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"The  mountain  here  is  about  350  feet 
abore  the  lake,  and  about  100  feet  of 
the  top  consists  of  Hmestone  and  shale. 
Underneath  the  shaile  are  bands  of 
gray,  brown  and  mottled  sandstone,  al- 
ternated with  bands  of  shale.  At  one 
place,  where  it  is  well  exposed  the  brown 
band,  slightly  mottled,  is  about  15  feet 
in  thickness,  of  good  texture,  solid  and 
capable  of  bedng  cut  into  any  suitable 
size  for  building  purposes. 

**The  company  was  organized  in  1800 
with  a  capital  of  $20,000,  75  per  cent. 
of  which  was  paid  up,  but  although  work 
was  commenced  in  November  of  that 
year,  no  stone  was  taken  out  until  the 
spring  of  1891. 

"Stone  is  being  supplied  for  the  crib- 
work  at  the  eastern  and  western  gaps 
of  Toronto  harbor,  but  no  dimension 
stone  has  yet  been  taken  out.  The  com- 
pany employs  from  thirty  to  forty 
men."   (142)* 

"Grimsby,  Ontario — ^In  the  Niagara 
formation  at  Grimsby  there  are  beds 
of  dolomite,  one  to  three  feet  thick,  from 
which  stone  has  been  obtained  for  build- 
ing purposes.  The  rock  is  crystalline, 
brownish-gray  in  color,  and  holds  a  few 
fossils.  Some  of  it  when  dressed  with 
a  plain  surface  has  a  pitted  appearance. 
Analysis  of  a  specimen  gave  :   (143) 

Carbonate  of  lime  .  i 68.92 

Carbonate  of  magnesia    29.48 

Corbonate  of  iron    1.10 

Insoluble  matter    0 .  50 


100.00 
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Manhoulin  Island 


The  Manitoulin,  or  as  It  is  sometimes 
called  the  Grand  Manitoulin,  island  and 
a  number  of  the  islands  to  the  north 
and  west  of  it  in  Georgian  bay  are  un- 
derlaid by  unaltered  rocks  of  the  Silu- 
rian (Cambro-Silurian  and  Upper  Silu- 
rian) system.  These  rocks  outcrop  as 
bands,  running  across  the  Grand  Mani- 
toulin, from  east  to  west,  in  the  direc- 
tion  of   its   greatest     diameter.     These 


formations  range  in  age  from  the  Chazy, 
which  has  not  been  proved  to  be  present 
with  certainty,  or  Black  River,  to  the  top 
of  the  Niagara.  It  is  considered  douJbt- 
ful  whether  certain  beds  on  the 
south  should  be  classed  as  Guelph  or 
should  be  grouped  with  the  Niagara. 
From  the  lower  part  of  the  Trenton 
group  to  the  upper  part  of  the  Niagara 
all  the  formations  recognized  in  the 
more  southern  part  of  the  Province  are 
present  with  the  exception  of  the  Me- 
dina, and  they  possess  the  characteristics 
of  the  outcrops  to  the  north  of  lake  On- 
tario and  to  the  westward.  The  Nia- 
gara, e.g.,  here  forms  an  escarpment 
similar  to  that  occupied  by  this  for- 
mation from  the  Niagara  river  to  the 
Georgian  bay. 

These  formations  on  the  island — Tren- 
ton, Utioa.  Hudson  River,  Clinton,  Nia- 
gara and  Guelph  (?) — ^present  a  section 
from  north  to  south  across  the  island 
which  is  unsurpassed  anywhere  for  the 
purpose  of  study  and  comparison.  Kocks 
of  all  these  formations  can  be  visited 
in  a  few  hours.  At  Little  Current,  for 
example,  at  the  water's  edge  and  for 
fiome  feet  above,  we  have  exposures  of 
the  Trenton  limestone.  This  is  capped 
at  the  top  of  the  hill  a  short  distance 
from  the  shore  by  Utica  shales.  The 
higher  hills  to  the  southward,  which  can 
be  seen  from  the  village,  are  tinderlaid 
by  the  Hudson  River  formation.  Faj- 
ther  south  again  we  meet  with  the  Clin- 
ton and  Niagara  limestones. 

The  late  Alex.  Murrav,  Dr.  Robert  Bell 
and  other  officers  of  the  Geological  Sur- 
vey have  described  the  .geology  of  the 
Grand  Manitoulin  and  adjacent  islands. 
The  reader  is  referred  to  the  reports  by 
these  gentlemen  for  details  concerning 
the  distribution  of  the  diflFerent  lime- 
stone-bearing formations.   (144) 

The  following  table  gives  the  results 
of  analyses  made  by  Mr.  A.  G.  Burrows 
of  samples  of  limestone  collected  on 
Manitoulin  island  by  the  writer  last 
summer: 


Insoluble  matter 

Silica  . AO 

Ferric  oxide r^O 

Alumina tnico  I 

Lime 30.  s  i 

Magnesia 21.11 

Carbon  dioxide -17. 40 

Water 

Loss IK 

Sulphur  irioxide 09 

Alkalies   1=) 


(142)  B.M..  Vol.  I.,  p.  97. 

(148)   G.S.C.,   1876-77,   pp.   48«-87. 


(144)  Reports  for  1863.  pp.  63.  194-6 
216,  19,  320.  333-34  :1863-6,  pp.  165-179  ; 
1866-9.  pp.  169-177,  449-469;  1896,  pp.  1  to 
29  I. 
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Following  are  the  localities  from 
which  the  samples  represented  by  the 
above  analyses  were  taken:  1  and  3, 
Ryan  &  Haney's  quarry,  a  few  miles 
from  Meldnim  Bay  P.  0.;  2.  Top  of  hill 
at  Meldrum  Bay  village;  4,  Gore  Bay, 
sample  of  12  feet  of  the  uppermost  part 
of  the  face  of  the  cliff,  northwest  of  the 
Fair  grounds  ;  5.  Top  of  the  cliff  across 
the  bay,  east  of  the  village  of  Gore  Bay; 
6.  Gore  Bay,  one-quarter  mile  west  of 
the  northwest  corner  of  the  Fair 
grounds,  cliff  6  feet;  7.  Porter's  quarry, 
just  east  of  the  Fair  grounds.  Gore  Bay; 
8.  Talus  along  face  of  cliff  on  the  east 
side  of  Gore  bay;  9.  Kagawong,  upper- 
most three  feet  near  top  of  cliff,  along 
road;  10.  Little  Current,  four  feet  top 
of  cliff,  west  of  the  village;  11.  Landing 
at  lake  Manitou;  12.  Upper  four  feet  of 
cliff  at  Manito waning;  13.  Fossil  hill, 
near  Manitowaning,  sample  from  layer 
under  fossiliferous  zone. 

Concerning  the  thickness  of  the  sev- 
eral formations,  which  are  quite  undis- 
turbed and  dip  slightly  to  the  south- 
ward, the  rate  being  estimated  at  about 
40  feet  to  the  mile.  Dr.  Robert  Bell  says: 

"A  vertical  section  from  the  mainland 
along  the  western  border  of  the 
sheet,  somewhat  produced  to  the 
south,  would  show  the  following 
thickness  for  each  of  the  successive  for- 
mations from  the  base  upward  :     (145) 

Feet. 
Chocolate    marls     and   fine     sand- 
stones   (Chazy?)     100 

Trenton  group  [Black  River,  etc.].  320. 

Utica  formation 00 

Hudson   River   formation 250 

Clinton  formation 177 

Niagara  formation 405 

Guelph  formation    (?) 100 

Total  thickness 1,412." 

These  limestones  of  the  Trenton  group 
and  the  Clinton  and  Niagara  formations 
in  many  localities  when  burned  produce 
lime  of  good  quality.  The  strata  in 
many  places  are  also  suitable  for  tha 
production  of  stone  for  building  and 
other  structural  purposes.  The  Clintort 
and  Niagara,  which  afford  the  layers  of 
the  most  uniform  composition  and  thei 
most  easily  worked,  are,  like  those  of 
the  same  formation  in  the  more  south- 
ern part  of  the  Province,  magncsian, 
and  thus  arc  not  suitable  for  use  in 
chomii-al  and  metallurgical  industries  re- 
quiring a  lime  comparatively  free  from 
magnesia.  Rock  high  in  magnesia  is  re- 
quired in  sonic  industries,  e.g.,  in  the 
manufacture  of  sulphite  pulj),  and  rock 
from  a  quarry   on  Cockburn   island   has 

(Hot  G.S.C..   ISt'fi.  p.  i>r>  I. 


been  used  for  this  purpose  in  the  mills 
at  Sault  Ste.  Marie.  Limestone  carry- 
ing magnesia,  if  the  percentage  of  this 
material  is  not  too  high,  can  toe  used  as 
flux  in  blast  furnaces  and  in  other  indus- 
tries. 

**The  Silurian  rocks  of  Manitoulin  and 
Fitzwilliam  islands  afford  a  variety  of 
good  stones  for  ordinary  building  pur- 
poses, and  some  kinds  suitable  for  heavy 
structures.  The  latter  may  be  looked 
for  among  the  thickly-bedded  buff-color- 
ed dolomites  of  the  Clinton  formation 
and  the  gray  dolomites  of  the  upper  part 
of  the  Niagara.  The  Guelph  formation, 
which  appears  to  be  represented  by  the 
highest  rocks  in  the  southern  parts  of 
these  islands,  is  heavy-bedded  and  would 
yield  stone  of  large  dimensions,  but  of 
a  porous  character.     .     .    . 

"Shell  Marl. — This  substance  is  found 
under  a  few  of  the  limited  peaty 
swamps  and  marshes,  and  also  under 
some  of  the  smaller  lakes  or  their  dried- 
up  sites  on  Manitoulin  island.  Where 
the  soil  already  contains  so  much  car- 
bonate of  lime  as  does  that  on  tliiA 
island,  these  marls  will  not  be  required 
ab  fertilizers,  but  they  may  prove  use- 
ful in  the  manufacture  of  hydraulic 
cement 

"Limie. — The  limestones  of  Manitoulin 
island  appear  to  be  all  doloniitic,  except 
those  of  the  Trenton  group  and  some 
of  the  beds  in  the  Hudson  River  forma- 
tion. Both  the  dolomites  and  the  pure 
limestones  have  been  calcined  for  use 
by  the  farmers  in  the  various  parts  ot 
the  island,  where  they  occur,  and  have 
been  found  to  yield  excellent  lime."  (146) 

"The  greater  part  of  La  Cloche  Island 
and  of  the  other  prinoifMil  islands  between 
the  north  shore  of  Lake  Huron  and  the 
Manitoulin  Island,  consist  of  dolomites 
and  thin-ibedded  light  grey  and  some- 
what argillaceous  limestones  of  the  Tren- 
ton group.  The  upper  portion  of  this 
group,  of  a  somewhat  more  massive 
character,  occurs  on  Manitoulin,  form- 
ing the  northern  part  of  the  peninsula 
between  VVequemakong  and  Manitowan- 
ing Bays,  and  skirting  the  northern  ex- 
tremity of  the  island  for  six  miles  from 
Little  Current  to  West  Bay.  In  the 
former  area  there  may  be  about  80,  and 
in  the  latter  40  feet  of  strata  belonging 
to  this  group,  counting  from  the  lowest 
bed.  which  comes  to  the  level  of  lake 
Huron."  (147) 

Hudson  River  Formation 

The  Hudson  River  formation  on  the 
island  consists  of  soft  marlv  bluish- 
drab  colored  shales,  interstratifled  with 


(I4r.)  (;.!«.('  .  is^r..  p.  '27  I. 

(147)   Ibid.    1963-66,    pp.    170-1. 
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limestone.  At  Cape  8mytti,  on  the  eAat- 
em  end  of  the  island,  this  formation  has 
a  thickness  of  about  300  feet. 

"To  the  south  of  Sheguiandah  Bay, 
and  of  Little  Current  the  thickness  ap- 
pears to  be  about  250  feet,  and  at 
Maple  Point  220  fet.  About  145  feet  are 
exposed  on  Barrie  Island,  and  137  at 
Cape  Robert 

"The  following  is  a  descending  section 
of  the  cliff  on  the  west  side  of  Cape  Ro- 
bert: 

Brown-weathering,  drab  and  bluish- 
grey  argillo-arenaceous  lime- 
stone— ^mostly  thin-bedded,  or 
when  thicker,  breaking  away  in 
irregular  lumps.  This  band  forms 
the  perpendicular  and  overhanging 
portion  of  the  cliff,  and  is  here 
and  elsewhere  on  the  island,  char- 
acterized by  a  large  concentric 
coral 17 

Crunnbling  calcareo  -  arenac- 
eous shales  of  a  bluish- 
drab  color 10 

Hard  grey  calcareous  beds, 
interstratified  with  bluish- 
grey  shale 3 

Bluish-grey  clayey  «haie 25 

Hard  grey  calcareous  beds..      2 

Bluish-grey  arenaoeouB  ormn- 
bling  marl 30 


87  feet"  (148) 

''The  edge  of  the  plateau  formed  by 
the  Hudson  River  formation  presents  it- 
self in  a  high  bluff  all  along  the  north 
side  of  Grand  Manitoulin  from  Maple 
Point  to  Julia  Bay.  Gore  Bay,  in  this  in- 
terval, lies  in  a  deep  notch  cut  out  of 
the  plateau.  The  strata  are  finely  ex- 
posed in  the  bold  escarpments  on  either 
side  of  this  bay.  The  southward  dip,  at 
the  rate  of  about  one  in  fifty,  is  here 
quite  perceptible.  Local  slides  and  de- 
bris obscure  the  outcropping  edges  of  the 
beds  in  some  places,  and  the  following 
section,  from  tne  water's  edge  upwards, 
was  not  o'btained  in  one  straight  line, 
but  by  connecting  two  exposures  lying 
close  to  one  another,  and  is  presumed 
to  be  almost  as  correct  as  if  measured 
eontinuously.  It  was  obtained  on  the 
east  side  at  the  entrance  to  the  bay, 
commencing  at  the  level  of  Lake  Huron. 

**1. Bluish  and  drab-grey  argillaceous  and 
finely  arenaceous  shale — %ands  of  dark- 
er and  lighter  shades  alternating — 
crumbling  and  wasting  away  eaaily  un- 
der the  influence  of  the  weather,inter- 
stratified  with  beds  a  few  inches  thick 
and  from  two  to  fifteen  feet  apnrt, 
o<f  fine-grained  grey  shaly  sandstone 
and  bluish-grey  limestone.  The  lime- 
stone bands  are  composed  of  com- 
minuted  organic  remains,    principally 

(148)   G.8.C..   1868.   p.   171^ 


small  corals,  but  in  addition  there 
were  observed  a  small  trilubile,  n 
Leptena,  %n  Orthis,  and  Ambonychia 
radiata.  The  sandstone  ban  is  hold 
Modiolopsia  modioJaris— 81  feet. 

"2.  Soft  fine-grained  bluish-grey  calcar- 
eous sandstone,  and  finely  arenaceous 
Idmestone,  in  beds  from  one  to  six 
inches  thick.  The  surfaces  are  uneven 
— 6  feet  4  inches. 

"3.  Measures  concealed — 80  feet, 

"4.  Mottled  drab  and  gray  soft  argilla- 
ceous and  finely  arenaceous  limestone, 
(the  more  calcareous  portions  bein^ 
finely  crystalline  and  grey).  The 
beds  are  from  one  to  six  inches  thick, 
in  bands  of  from  two  to  four  feet,  al- 
ternating with  others  of  about  the 
same  thickness,  of  crumbling  blul^h- 
drab  finely  arenaceous  shale,  with  no- 
dular calcareous  seams.  Both  the  soft 
and  hard  bands  are  unevenly  surfa^^ed 
and  of  a  nodular  character.  The  los- 
sils  are  Petraia,  Stenopora  fibrosa,  Or- 
this lynx  and  a  smaller  species  of  Or- 
this, a  large  Atrypa,  an  Avicula,  a 
Strophomena  and  an  Orthoceras--^6 
feet  8  inches. 


"5.  Dark  drab-grey  soft  brittle  fine- 
grained arenaceous,  somewhat  crystal- 
line limestone,  in  beds  from  one  foot 
three  inches  to  three  feet  six  inches 
thick.  It  holds  a  small  silicified  Or- 
this— 10  feet  6  inches. 

"6.  Greenish  and  bluish-grey  soft  finely 
arenaceous  limestone  in  beds  from  one 
to  three  feet  thick,  separated  by  lay- 
ers of  bluish-gray  shale  from  two  to 
ten  inches  thick.  The  limestone  holds 
nodules  of  white  gypsum  from  two  to 
three  inches  in  diameter — ^27  feet  7 
inches. 

"7.  Brownish  soft  unevenly-surfaced 
earthy-looking  limestone,  in  beds  of 
about  two   inches — 8  feet  8  inches. 

"8.  Brownish-drab  and  grey  Iimestone,in 
uneven  beds  from  four  to  ten  inches 
thick.  Fresh  fractures  present  a  mot- 
.tled  drab  and  grey  oolor,  the  grey 
patches  having  a  crystalline  and  the 
drab  an  earthy  appearance.  The  beds 
contain  rusty  cavities,  lined  with 
rhombohedral  crystals  of  calcareous 
spar.  The  fossils  are  Stromatopora 
concenfcrica  and  Favosites  Gothlan- 
dica.  Near  the  top  is  a  nodular  shaly 
layer,  holding  iron  pyrites,  which,  on 
decomposing,  stains  the  face  of  the 
cliff  with  red  oxide  of  iron — 5  feet  3 
inches. 

"9.  Brownish  and  drab-grey  thin  irregu- 
larly-bedded or  shaly  limestone  hold- 
ing Stenopora  fibrosa,  silicified  and 
abundant,  together  with  cavities  lined 
with  calc-spar  crystals.  This  band 
forms  the  crest  of  the  main  escarp- 
ment— 8  feet. 
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"10.  Brownish  and  purpli«h-grey  uneven 
surfaced  limestone  mostly  in  thin 
beds  (the  thickest  being  nine  inches), 
Some  of  them  are  very  dark  and  bitu- 
minous. The  mass  weathers  yellow, 
and  holds  abundance  of  Stenopora  fib- 
rosa in  a  silicified  state — 37  feet  6 
inches.    Total,  291  feet  6  inches. 

"This  last  mass  (10)  rises  at  a  short 
distance  back  from  the  main  escarpment 
in  a  second  cliff  above  it,  and,  gradually 
approaching  at  a  point  half  a  mile  near- 
er the  head  of  the  bay  than  the  locality 
at  which  the  previous  portion  of  this 
section  was  measured,  it  joins  the  maini 
escarpment,  and  is  added  to  its  height. 

"About  a  hundred  vards  still  farther 
back,  and  after  an  interval  of  conceal- 
iii-ent  of  about  seventeen  feet,  a  third 
terrace  rises  to  the  height  of  twenty- 
eight  feet,  but  appears  to  gain  in  .ele- 
vation as  it  recedes  eastward.  It  con- 
sists of  soft  brownish  and  buff-grey 
thinly-bedded  bituminous  limestone,  hav- 
ing a  conehoidal  fraoture,  and  holding 
small  irregular  chalky  nodules."  (149) 

Clinton  Formation 

The  Medina  formation  is  nat  present 
on  the  island,  the  Clinton  resting  di- 
rectly on  the  Hudson  River  formation. 

The  Clinton  consists  of  from  125  to 
160  feet  of  buff- weathering  purolish- 
grey  magnesian  limestone,  surmounted 
by  a  bnnd  of  red  marl,  which  may  aver- 
age 20  feet  in  thickness.  This  lime- 
stone is  generally  thin-bedded,  and  holds 
f^ilioifled  fossils.  In  some  places  soft 
white  nodules,  similar  to  those  found  m 
the  Clinton  formation  in  the  county  of 
Grey,  are  met  with  in  considerable  niim- 
beirs.  This  formation  Is  well  exposed 
near  the  northeastern  extremity  of 
South  bay.  From  this  point  it 
sweeps  round  with  a  northward  curve 
to  the  eastern  shore  of  the  island. 

"Tlie  formation  occupies  a  consider- 
able area  on  the  north  side  of  South  bay, 
and  round  the  southern  part  of  Manito- 
waninjj  bav,  forminjj  the  cliffs  to  the 
west  and  south  of  the  villas^e  of  the 
same  name.  At  the  southern  extremitv 
of  the  bay  the  usually  thin-bedded  char- 
acter of  the  formation  is  interrupted 
by  a  massive  section,  forming  the  prom- 
inent part  of  the  esoarpment,  known 
as  Oihraltar  Rock.  Continuing  to  the 
westward,  these  limestones  form  tlie 
northern  and  nortliwostern  shores  of 
lake  Manitou.  Along  the  latter  th»^y 
riso  ill  a  olifT  which  in  some  places  is 
upwards  of  70  feet  high.  They  cap  the 
cliffs  on  both  sidea  of  West  and  Mudge 
bars,  form  the  northern  shore  of  lake 
Kaf,^awong,  and     proibably  underlie     the 

(149)  G.S.C..  18866-60.  pp.  111-113. 


drift  deposits  at  the  north  end  of  lake 
Mindemoya.  They  are  again  seen  along 
the  northern  side  of  Bayfield  sound,  and 
upon  Howe  island,  from  which  they  oross 
Cape  Robert,  and  are  once  more  ex- 
posed at  the  entrance  of  Cemetery 
bay."     (150) 

The  red  marl  band  which  separates  the 
Clinton  from  the  overlying  ^Niagara  for- 
mation probably  does  not  average  more 
than  20  feet  in  thickness,  ibut  is  very 
persistent  throughout  the  island. 

Niagara  Formation 

This  formation  runs  throughout  the 
whole  length  of  Aianitoulin  island,  occu- 
pying the  southern  half.  Its  average 
breadth  is  nine  miles,  which  with  a  dip 
of  40  feet  ^n  a  mile  would  give  360  feet 
as  the  thickness  of  the  formation;  but 
its  thickness  may  be  40  or  50  feet  great- 
er. 

"The  nothern  boundary  of  the  form- 
ation, rendered  conspicuous  by  a  lime- 
stone cliff  varying  from  20  to  200 
feet  in  height,  has  the  following  course: 
After  crossing  the  peninsula  between 
the  east  end  of  the  island  and  South 
Bay.  it  runs  northward  from  Rocky  Point 
on  the  northwest  side  of  the  same  bay 
to  the  eastern  extremity  of  lake  Mani- 
tou, and  thence  follows  its  southern  and 
western  shores.  It  then  runs  out  in  a 
long  point  between  the  west  end  of  Lake 
Manitou  on  one  side  and  West  Bay  and 
Lake  Mindemoya  on  the  other.  Start- 
ing from  the  northwest  comer  of  this 
lake,  it  sweeps  round  in  another  pro- 
montory to  the  northeast  corner  of  Lake 
Kagawong,  and  follows  round  its 
southern  shore.  From  the  west  side  of 
Lake  Kagawong  it  crosses  to  Lake  Mud- 
geemanitou,  and  after  forming  another 
promontory  towards  the  north,  runs 
southward  to  Lake  Wolsey,  reaching  its 
east  shore  about  the  middle,  from  which 
point  it  continues  round  the  southern 
part  of  the  lake  to  the  outlet.  From 
Lake  Wolsey  it  follows  the  south  shore 
of  Bayfield  Sound,  Sheshequanlng,  vrhere 
It  strikes  across  Cape  Robert,  and  con- 
tinues thence  all  along  the  shore  to  the 
western  extremity  of  the  island.  • 

*'Tho  upper  beds  of  this  formation  dip 
into  the  lake  at  so  small  an  angle  that 
they  produce  a  low  shore,  and  shallow 
water  all  along  the  south  side  of  the  is- 
land. The  coast  line  is  very  much  brok- 
en by  shallow  bays  and  straggling  points, 
rendering  navigation  somewhat  danger- 
ous. 

"The  whole  formation  consists  of  thick- 
bedded  and  thin-bedded  limestones  of 
various  shades  of  light  ana  dark  grey. 
Wherever  the  surface  has  been  exposed 

(150)  G.S.C..   1863-66.  p.   173-4. 
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to  fire,  by  the  burning  of  the  timber,  it 
weathers  white,  but  when  not  thus 
scorched  it  is  generally  dark-colored  or 
almost  black,  from  the  growth  of  small 
lichens  upon  it.  The  high  promontory 
of  Niagara  limestone  between  Lake 
Alanitou  and  West  Bay  suggested  to  the 
Indians  the  name,  Metchkewedenong,  or 
the  high  hill,  for  their  village*  at  the 
head  of  the  bay.  The  following  is  an 
approximate    aescending   section    ot    tlie 

escarpment  overlooking  the  west  side  of 
lake  Manitou: 

**Very  massive  light  grey  magnesian 
limestone;  in  some  piaces  smooth 
walls,  whic'h  had  once  formed  the 
sides  of  joints,  extend,  without  a 
■break,  nearly  from  top  to  bottom. 
No  fossils  are  recognizable  — 60 
feet. 

**Thin-bedded  grey    limestone,   some 
portions  holding  silicified  corals — 
40  feet. 

"Limestone  similar  to  the  last,  but 
often  projecting  in  a  separate  ter- 
race below  the  other.  A  three-feet 
bed,  near  the  centre,  is  full  of  sili- 
cified coral — 50  feet. 

"Talus— 30  feet.    Total,  180  feet.  .  , 

"On  the  Boutih  side  of  Bayfield  ISound 
the  rocks  of  this  formation  rise  in  a  bold 
escarpment  overlooking  the  lake.  It  is 
particularly  conspicuous  between  Helen 
and  Elizabeth  Haye,  and  in  sepurateil  by 
a  step  into  two  portions,  the  top  of  the 
lower  being  about  100  feet,  and  that  of 
the  upper  between  200  and  250  feet 
above  the  level  of  Lake  Huron.  In  cros- 
sing the  island  from  north  to  south,  af- 
ter passing  the  brink  of  the  main  es- 
ciirpment,  smaller  ones,  making  up  the 
higher  portion  of  the  formation,  are  met 
with  at  intervals  all  the  way  to  the 
south  shore.  They  consist  mostly  of 
liglit  grey,  sometimes  almost  white, 
compact  limestone,  rather  fine-grained 
and  crvstalline  in  texture.  Some  of  the 
upper  beds,  being  those  on  the  south 
side  of  the  island,  are  dark  grey  in 
color."   (151) 

St.  Joseph  Island 

St.  Joseph  Island  shows  Trenton 
rocks  on  its  north  side.  The  Hudson 
River  formation  on  this  island  is  deeply 
covered  with  drift,  and  no  exposures  of 
it  are  seen.  The  base  of  the  Clinton 
formation  appears  to  skirt  the  south 
side  of  the  island  as  far  as  Hay  Point. 

The  following  analyses,  by  Mr.  Bur- 
rows, are  of  samples  from  Pollock's  quar- 
ry, No.  I  being  from  the  thick  layer, and 
No.  2  from  the  lower  argillaceous  layer: 

(151)  G.S.C.,    1863-06.    pp.    174-176.       ' 


1  ^ 

Insol.  residue 10.04  13.86 

Ferric  oxide 2.11  .90 

Alumina    I.3I  1.30 

Lime 29.88  43.08 

Magnesia 15.05  2.15 

Carbon  dioxide 40.58  3599 

Water 90  .53 

Sulphur  trioxide 1.09  .89 


100.94     98.70 
Cockinim  Island 

*'Cockburn  laland  has  a  breadth  of  nine 
miles  from  north  to  south,  and  the  dip 
of  the  strata  being  the  same  as  the 
Grand  Manitoulin,  the  thickness  of  the 
Niagara  formation,  of  which  this  island 
is  wholly  composed,  will  here  be 
about  400  teet  also.  Along  the 
north  shore  of  the  island  the  rocks 
(which  must  be  near  the  base  of  the 
formation)  consist  principally  of  soft 
butr-colored         bituminous         dolomites, 

suitable  for     building    purposes 

They  are  characterized  by  a  conehoidal 
fracture,  which^  in  natural  exposures, 
parallel  to  the  bedding,  gives  rise  to  a 
succession  of  small  depressions  resemb- 
ling plates  and  saucers  in  size  and  form. 
These  rocks  were  referred  to  in  my  last 
report  as  occurring  at  Meldrum 
Point  (the  northwestern  eictrem- 
ity  of  Grand  Manitoulin)  .... 
Interstratified  with  these,  on  the 
north  side  of  Cockburn  Island,  in 
some  places  there  are  found  slaty'  and 
more  bituminous  bands  of  a  dark  color, 
and  in  others  even-surfaced  beds  of  a 
bluish-grey  color,  which,  if  not  too  soft, 
may  be  found  suitable  for  flagstones.  .  . 
On  the  south  side  of  the  island  the 
upper  beds,  consisting  of  grey  somewhat 
bituminous  limestone,  are  seldom  seen, 
the  shore  being  formed  of  sand  and 
shingle;  while  on  the  east  and  west  sides 
the  limestones  are  exposed  aJmost  con- 
tinuously along  the  beach.  The  beds  are 
generally  thick,  some  of  them  attaining 
upwards  of  six  feet.  Most  of  them  are 
light  grey  in  color  and  of  a  saccharoidal 
texture.  In  the  interior  of  the  island, 
e.specia!My  towards  the  northern  side, 
similar  beds  are  occasionally  exposed. 
They  are,  however,  seldom  seen  in  the 
form  of  cliffs,  and,  although  the  north- 
ern slope  of  the  island  is  the  most 
precipitous,  much  of  it  is  buried  under 
the  drift."     (1.52) 

An  analysis  of  the  Cockburn  Island 
limestone  i:?ed  at  Sault  Ste.  Marie  in 
the  sulphite  pulp  process  is  given  on  a 
preceding  page,  under  Pulp. 

Quarries 

The  Ryan  and  Haney  quarry,  which 
is  a  few  miles  from  Meldrum  Hay  vil- 

(152)    G.S.C.,   1866-69,    pp.    114-1151^ 
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lage,  was  visited.  it  is  the  largest 
qiiarry  on  the  island.  A  large  amount 
of  stone  was  taken  from  it  for  use  in 
the  coastruction  of  the  canal  at  the 
Canadian  8nult.  Considerable  care  seems 
to  have  been  used  in  sedecting  only  the 
best  stone  for  the  work.  The  result  is  that 
over  the  three  or  four  acres  occupied  by 
tbe  quarry  there  is  much  stone  blast- 
ed out  ready  for  snipment,  should  a  de- 
mand arise  for  this  class  of  rock.  Tihe 
accompanying  photograph  shows  the 
character  of  this  broken  stone.  The  edge 
of  the  quarry  is  about  100  yards  from 
the  water's  ^ge,  and  the  rock  has  been 
worked  down  to  a  depth  of  5  or  6  feet. 
The  rock  is  brittle  and  breaks  rather 
irregularly,  the  bedding  being  uneven. 
The  dock  from  which  the  rock  was  load- 
ed on  to  boats  lies  opposite  Green  island, 
8  miles  from  Mississagua  light.  The 
rock,  which  contains  few  fossils  and  has 
a  crystalline  aspect,  is  flat  lying,  and 
the  road  is  paved  with  the  strata  in 
place  for  a  mile  or  more  north  of  the 
quarry.  Vertical  jointing  is  shown,  and 
the  glacial  striae  have  a  direction  S.  25 
degrees  W.,  magnetic.  The  stone  weath- 
ers to  a  light  grey  color.  Analyses  of 
samples  taken  from  this  quarry,  repre- 
senting the  face,  and  the  average  of  the 
loose  pieces  of  rock,  are  given  on  a 
foregoing  page. 

Some  good  building  stone,  to  be  seen 
ill  Mr.  Wickett's  farm  house,  occurs  near 
Mel  drum  Bay,  and  it  is  also  burned  Into 
lime,  the  layers  free  from  chert  ap- 
pearing well  adapted  to  this  purpose. 
Analyses  of  this  rock  are  given  in  the 
table. 

The  court  house  and  registry  building 
at  Gore  Bay  are  built  of  limestone  quar- 
ried in  the  vicinity.  These  buildings 
were  erected  about  12  years  ago.  The 
stone  weathers  to  a  rather  peculiar  drab 
color.  There  are  shallow  quarries  near 
the  fair  grounds.  Just  east  of  the 
frroiinds  rock  outcrops  at  the  surface.  Its 
thickest  beds  are  )2  or  14  inches.  A 
cliflF  on  the  street  at  the  northwest  cor- 
ner of  the  jrrounds  was  sampled  to  a 
depth  of  12  feet.  Another  sample  was 
taken  one-quarter  mile  west  of  this,  on 
the  road.  The  composition  of  these 
samples  is   shown    in    the   table. 

Samples  of  rock  from  the  vicinity  of 
>Tanitowanin<r  villajre  were  obtained  and 
fiiibjccted  to  nnalvsis.  The  results  are 
^ven  in  the  table  on  paofe  75.  The  rock 
is  used  for  buildinpr  purposes,  but  no 
quarries  of  any  importance  have  been 
opened  up,  surface  rock  beinsr  employed. 

Annly^ies  of  samples  from  the  foliowinjij 
localities  are  also  niven  in  the  table: 
Limestone  at  Manitou  lake  landinpr,  3 
miles  from  Manitoivaning.  where  the  out- 
crop risps  0  or  8  feet  above  the  level  of 
the  water:  and  from  the  upper  4  feet  of 
the  cliff  at  Manitowanin^  where  the 
rock  is  rather  thin-bedded  and  is 
followed    by   beds    of   similar     thickne^ 


downwards  of  argillaceous  and  fossilifer- 
ous  limestone. 

The  Maiiitoulin  Portlan-t  Cenicul  loiu- 
pany  w.vs  incorporated  during  the  past 
year.  Jl  is  proposed  to  obtain  the  man 
frome  Ice  lake,  mix  it  with  shale,  and 
use  th^  water  fall  at  Kagawong  to  gen- 
erate p'^wtT  for  working  tne  material  up 
into  cciiicat.  The  fall  is  said  to  have 
a  heig^it  ol  betwten  IIS  and  132  feet. 
At  the  roadside  near  the  top  of  the 
hill  at  Kagawong  a  face  of  12  or  15  feet 
of  shale,  with  more  oi  less  limestone  in- 
termixeu,  Im  exposed.  Samples  of  this 
and  another  exposure  were  taken,  with 
the  object  of  determining  whetuer  or 
not  the  material  is  suitable  for  cemeni 
purposes,  should  a  works  be  established 
ut  the  village. 

Middlesex 

The  following  logs  of  wells  give  an 
idea  of  the  character  of  the  drift  cover-' 
ing  and  the  underlying  strata  in  this 
county. 

**Some  years  ago  a  boring  was  made 
on  the  grounds  of  the  Asylum  [at  Lon- 
don], which  reached  a  de^th  of  2,250 
feet,  probably  terminating  m  the  upper 
portion  of  the  Uujdson  River  formation. 
The  first  rock  met  with  is  a  limestone, 
at  or  near  the  summit  of  the  Cornifer- 
ous,  as  the  shales,  indicative  of  the 
Hamilton,  found  in  the  well  at  the  sul- 
phur spring  in  the  western  part  of  the 
city,  are  missing. 

*'The  record  of  the  boxing,  kindly  fu;- 
nished  by  Mr.  \V.  Harrip,  of  P^tvolpa,  if» 
approximately   as  follows    (153)  :  — 

Surface 1.^0  feet 

Linieptone,  hanl...200  "       Corniferous 
"  soft.... 270  •*   1    OnoiHlapi 

*•  hard. ..100"    'withOuelph 

**  600  **    i  and  Niagara 

Salt  f\ui\  Shale 100  "    I    if  present. 

Black  shale 200  **         ("linton 

RP(1         "     .^00  "         Medina 

Limestone c^ shale.  .150  "  HudponRiver" 

"One  well  in  the  township  of  Met- 
calfe, lot  24,  concession  13,  gave  the  fol- 
io win  2f   records    (154)  :  — 

Snrfare  (clay) -^^  Wt 

Black  shale*. 75  "  Portac'p 

Soapptone.  etc 'J7^  **  H  air  i  It  on 

Limes' on  » 104  "  Corniferous 

"A  well  drilled  on  lot  5,  concession  7, 
of  the  township  of  Mosa  showed: 

Surface  (cbnO 50  feet 

Black  shale 10  "       Portaee 

Soapptonc.  etc 2.S0  "       Hamilton 

Limestone 262  **  Corniferoup?" 

(l.-).'?)  O.S.C..    ISPO-ni,  p.  49  Q. 
(ir>4)   Ibid.    p.    52    Q. 
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Muskoka  District 

AlthougJi  this  district  has  a  rough, 
rocky  suiiace,  limetsones  are  very  rare 
in   it. 

Robert  8  Bay  Band 

'Robert's  Bay  lies  to   the     northeast 
of  Trinoe   William  Henry  or  Beaiiaoleil 
i5»iand,  opposite  to  Penetanguishene.     A 
narrow    curving    inlet  runs    northward 
from    Lhe   bay,  which   the     Indians   call 
Amm-wadhing  or  Dog's  Cave.   The  <\)n- 
vexity  iu  the  course  of  the  inlet  is  to 
the  south-eastward.    In  thi    inlet  1  dis- 
covered a  band  of  light  j,rey  cry.  talline 
limestone,     which     is   exposed  "  on   the 
points  and  islands  along  its  course  for  a 
distance  of  about  three  miles,  beginning 
at  a  quarter  of  a  mile  from  the  head  of 
the  inlet.     The  band  has  a  thickness  of 
at   least  fifty   feet,  and  ds  oveo-Uuin   by 
tJiirty  or  forty  feet  of  light  grey  granu- 
laj-       gneiss,       mostly     thdnly     bedded, 
followed  by  an    unknown     thickness  of 
very  massive,  close-grained,  hard,  brit- 
tle, silieious,  gneiss.     Its  dip  is  to   the 
east  and  southeastward,  at  an  angle  of 
about   70   degrees,   the  strike  following 
the  curves  of  the  inlet,  which,  no  doubt, 
owes  its  origin  to  the  existence  of  tJie 
limestone.     In  this  part     of  its  course 
the  band  is  evidently  pasaiM  round  the 
south-eastern  end  of  an  anticlinal.  Near 
the  head  of  the  inlet,  and  again  on  one 
of  the  small  islands  at  its  entrance,  the 
limestone    is   rich      in   several     of     the 
species  of  minerals  which  often  charactr- 
ize  the  Laurentian  limestones  of  the  Ot- 
tawa Valley.     Among  them  are  brown 
idocrase  in  very     fine  crystals,  salmon- 
colorpd     garnets    (well  crystallized,  but 
very  brittle),  dark     wine-red     garnets, 
hornblende,  graphite,  quartz,     pyroxene 
in  very  numerous,     small,     transparent, 
bright  jrreen  crystals,  iron    pyrites  and 
nrica,"    (155) 

Nipjssing:  District 

Crystalline  limestones  of  the  Grenville 
series,  tosjether  with  Silurian  limestones 
and  marls,  are  found  in  a  number  of 
localities  in  this  district. 

Dr.  A.  E.  Barlow  gives  the  following 
account  of  the  crystalline,  or  Lauren- 
tian limestones  of  the  southern  part  of 
>iipissing  ; 

"The  most  important  band  of  crystal- 
line limestone  noticed  in  the  whole  dis- 
trict occurs  at  the  foot  of  Lake  Talon, 
an  important  expansion  of  the  Mattawa 
Kiver.  The  presence  of  this  band  was 
first  noted  by  Bi^sby  (156)  in  1820,  and 
later^^in^      1844,       by       Logan;        Dr. 

055)  G.S.C..    1876^77  p.    207^ 
1850^^  Shoe   and   Canoe,    Vol.    L,    London. 

6  M. 


Bell,      in       1876,        also        gave        a 
shoiTt  description  of  its  mode  of  occur- 
renoe   (157).    The  rock  consists  of  whit- 
ish   crystalline      limestone     with    small 
thickly  desseminated  specks  and  patches 
of  green  serpentine.     It  is  first  noticed 
on  the  south  side  of  the  lake  a  short 
distance  above  the  outlet,  occupying  the 
podnts  along  tihe  shore,  wihile  the  massive 
red    granitite-gneiss   rises   into     round- 
ed  hills   behind.     The   limestone   as  far 
as  can  be  ascertained  on  account  of  the 
massive    texture    of   the    gneiss,    occurs 
as  an  intetrfoliation,  dipping  S.  8  degrees 
K    -,      25.   Farther    down,   towards     the 
chute,  the  rock  contains  a  good  deal  of 
serpentine  in  addition  to  some  other  im- 
purities, and  occurs  seemingly  as  a  large 
irregular   rounded  patch   in   the   gneiss. 
At  the  narrows,  a  short  distance  above 
the  Talon   Chute,   the   contact   between 
the    crystalline    limestone    and    massive 
rather  indistinctly  foliated  red  granite- 
gneiss  is  well  shown,  the  former  dipping 
N.  74  degrees  L.        20  degrees,  while  the 
latter,  with  a   nearly   east     and     west 
strike  overtops  or  flows  over  the  mass 
of   the   crystalline   limestone,   the  indis- 
tinct foliation  of  the  gneiss  conforming 
in  general  with  the  line  of  junction  be- 
tween the  two  Tocks.  .  . 

"A*,  the  Talon  Chute,  there  are  two 
chair  els  by  which  the  lake  discharges 
intc  the  gorge  below.  The  largest  of 
thr  I  channels  is  situated  near  the  north 
side,  w*hile  the  southern  one  lias  been  ex- 
cavated adong  a  band  of  ophdoaldte  sev- 
eiaty  feet  in  thickness,  duteroaJated  with 
tht  gneiss  and  dipping  in  a  southerly  di- 
rection. <    25  degrees. 

"  Smaller  bands  and  patchies  of  crystal- 
line  limestone,  likewise   occur   on   three 
of  the  Manitou  group  of  islands  in  the 
eastern  portion  of  Lake  Nipissing.     On 
the  west  side  of  the  most  southerly  of 
these  islands,  beds  of  a  beautiful  light 
salmon-  pink  crystalline  limestone  occur, 
containing   radiating   crystallizations    of 
dark-green  hornblende,  black  biotite,  and 
yellowish-green    epidote.     The    strike   ia 
about   W.  80  degrees  K.,  and  the  angle 
of  dip  is  about  65  degrees.     This  is  as- 
sociated with  the  prevailing  rather  fine- 
grained dark-reddis-h   and  green     grani- 
tite-gneiss. 

"On  the  east  side  of  the  Grreat  Mani- 
tou  Island      (Newman      Island),   a   few 
chains    south    of    the    northeast   point, 
there  is  a  layer  or  bed  of  pinkish  lime- 
stone,   weathVrinjj^   yellow,    reddish    and 
greyish.    The  strike  of  the  dark-red  and 
green  granitite-gneiss  is  about  S.  60  de- 
grees  E.,  and  the   dip   southeast,    <-    4^ 
degrees.     On  the  west  side  of  the  most 
easterly  of  the  Mandtou  Islands,  about 
the  centre  of  the  island,  beds  and  patcfh- 
es  of  pinkish  and  whitish  limestone  are 
embedded    in    the   dark-red    and     green 

(157)  G.S.C..    1S76-77.    p.    207. 
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granitite  wihioih  has  a  strike  S.  5  degrees 
isj.,  and  dip  to  the  east  of  <  45  de- 
grees"  (158). 

Serpentine  and  Limestone 

•'Pigeon  Lake. — The  occurrence  of  ser- 
pentine at  Pigeoin  Lake,  on  Montreal 
River  (Ottawa  Val'ley),  is  described  by 
Prof.  Bell  in  his  report  for  1875-76.  He 
says  :  'Pigeon  Lake  is  upwards  of  liv© 
nuieii  long.  On  its  northeast  shore,  at 
one  mile  up,  a  tine-grained,  greyish-red 
syenite  occurs.  About  a  mile  further 
up  the  same  side  of  the  lake,  there  is 
a  bluff  of  Idgiit  greeoiish-grey,  finely  orys- 
talline  ^diorite,  with  disseminated  grains 
of  iron  pyrites.  A  small  island,  in  the 
middle  oi  this  lake,  opposite  this  point, 
is  composed  of  very  dark  green  serpen- 
tine, with  strings  of  calcspar  and  chry- 
sotile.  Fresh  fractures  have  a  some- 
what mottled  appearance,  and  occasion- 
ally  present  surfaces  of  a  striated  or 
finely  columnar  shining  aspect.  The 
natural  surface  has  a  rough  or  lumpy 
character  and  weathers  to  a  rusty  color. 
.....  in  the  next  half-mile  are  two 
more  islets  in  the  middle  of  the  lake. 
The  rocks  of  these  and  of  the  southwest 
shore  opposite,  consist  of  similar  and 
lighter  ereen  serpentine,  largely  mixed 
with  calcspar,  constituting,  in  fact,  a 
sort  of  limestone  in  the  third  islet.  In 
some  parts  the  serpentine  is  divided  into 
separate  pieces  by  thickly  reticulating 
strings  and  veins  of  crystalline  and  gran- 
ular light-grey  calcspar,  leaving  the  lat- 
ter scattered  as  angular  fragments 
through  the  mass.' 

"  The  characters  given  by  Professor 
Bell,  it  may  be  observed,  might  be  ap- 
plied almost  word  for  word  to  some  of 
the  serpentines  of  the  eastern  townships, 
which  arc  known  to  contain  varying  ad- 
mixtures of  carbonates,  passing  here  and 
there  into  limestones  or  dolomites,  and 
in  some  instances  to  have  a  brecciated 
structure  like  the  last  variety  described 
in  the  above  extract.  The  Pigeon  I^ake 
serpentine  also  resembles  those  of  the 
Townships  in  containing  chromium,  and 
nickel.  A  specimen  of  the  rock  from 
the  island  first  mentioned,  gave,  on  an- 
alysis   the   following    results  : 

Silica 34.591 

Alumina    2.391 

Chromic  oxide 0.382 

Ferrous  oxide 8.660 

Manjrnnous  oxide    (with   a   little 

nickel   and  cobalt)     0.244 

Lime    3.625 

MaLHiesia     32.253 

Grains  of  cliromic  iron 0.280 

Water  and  carbonic  acid,  bv  lo^s  17.574 


100.(M)0 


"  The  color  was  blackish-green,  mottled 
with  olive-green,  the  fresh  fracture  splin- 
tery and  mostly  dull,  but  here  and  there 
presenting  shining  surfaces,  in  places  the 
rock  is  traversed  by  minute  veins,  con- 
sisting of  carbonates  of  lime^  magnesia 
and  iron,  in  the  above  analysis  the 
carbonates  were  not  separated,  but  an- 
other fragment  of  the  rock  yielded  to 
acetic  acid  in  the  cold  21.378  per  cent., 
the  proportions  of  which,  calculated  for 
a  hundred  parts,  were  as  follows  : 

Carbonate  of  lime 37.90 

Carbonate    of   magnesia    51 .95 

Carbonate  of  iron 10.15 

lOO.UU 

"The  carbonate  of  magnesia  is  consid- 
erably in  excess  of  what  would  be  re- 
quired to  form  dolomite  with  the  car- 
bonate of  lime,  so  that  there  must  be 
some  magnesite  present,  and  the  rock  is 
either  a  dodomitic  or  a  magnesi-tic  ophio- 
lite."   (169) 

The  same  locality  is  again  mentioned 
in  the  following  quotation  : 

"These  three  kinds  of  rocks  (serpen- 
tine, steatite  and  dolomite)  may  be 
mentioned  among  those  which  occur  in 
minor  volume  in  the  Huronian  system. 
Serpentine  has  not  yet  been  found  at 
all  within  our  present  region,  but  some 
exposures  of  it  were  met  with  at  Pigeon 
lake  on  the  west  branch  of  Montreal  riv- 
er, a  short  distance  to  the  northward. 
The  serpentine  occurs  by  itself,  or  asso- 
ciated with  calcspar,  or  passing  into 
limestone,  on  some  small  islands  in  this 
lake. 

"On  the  shores  in  the  vicinity  are  fine- 
grained and  massive  reddish-gfey  quart- 
zite,  greenish-grey  day-slate,  tine-grained 
reddish  grey  syenite,  light  greenish-grey 
finely  crystalline  diorite,  with  dis- 
seminated grains  of  iron  pyrites 
and  grey  porphyry  very  thickly 
speckled  with  opaque-white  crystals  of 
felspar  and  a  few  of  shining  black  horn- 
blende. The  serpentine  on  fresh  fracture 
shows  ditferent  shades  of  green,  and  is 
somewhat  mottled.  Under  the  weather 
the  natural  surface  becomes  rough  and 
of  a  rusty  color.  It  contains  oxide  of 
chromium,  both  in  the  form  of  small 
grains  and  in  chemical  combination  with 
the  rest  of  the  rock,  and  thus  resembles 
the  serpentines  of  the  Eastern  Town- 
ships in  the  Province  of  Quebec.  The 
writer  has  been  shown  specimens  of 
serpentine  said  to  have  been  collected 
amoni;  the  Huronian  rocks  some  miles 
north  of  Pigeon  lake.  On  the  point 
about  the  middle  of  the  west  shore  of 
Abitibi  lake  the  late  Mr.  Walter  Mc- 
Ouat  of  the  Geological  Survey  met  with 
dark  jricen  serpentine,  weatherinjj  dull 
white,  strongly  magnetic  and  containing 
frrains  of  chromic  iron.  Mr.  E.  B.  Bor- 
ron    informed,  the    writer    that    he    had 


nri8)   G.S.C..   1807,  pp.   80.   90,   I. 
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Leaid  of  serpentine  having  been  found 
in  the  country  lying  nortn  of  tne  west 
end  of  Abitib]^  lake 

"I>oiomite8  or  magnesian  limestones, 
having  certain  characters  in  common, 
occur  sparingly  in  the  Huronian  system 
in  the  most  widely  separated  areas  of 
these  rocks.  Ihey  are  usually  tine 
gramed  to  compact,  siiicious  and  marked 
by  istrings  ana  tine  threads  of  quartz 
and  sometime^}  of  ealc'spar,  which  have 
commonly  a  reticulating  arrangement. 
Most  of  them  are  lerruginous,  and  the 
weatuered  surface  is  generally  yellow, 
brown  or  red,  but  sometimes  giey  or 
blM^^k.  Ihe  iron  is  often  present  m  large 
enough  proportion  to  form  a  spongy 
crust  of  the  oxide.  Occasionally  these 
dolomites  become  rather  finely  crystal- 
line, like  saceharoidal  marble,  and  near- 
ly white.  In  our  present  region  they 
have  never  been  traced  far  on  tiie  strike, 
although  they  attain  from  100  to  300 
feet  in  thickness. 

"Midway  up  the  northeast  aide  of 
Pigeon  lake,  already  mentioned,  on  the 
west  branch  of  Montreal  river,  there  is 
a  blulT  thirty  feet  high  of  semi-crystal- 
line, yellowish-gray  limestone,  mottled 
with  green  and  reddish-brown  patches 
and  full  of  reticulating  strings  of  white 
oalcspar.  The  weathered  surface  has  a 
ierruginous  crust,  from  one-half  to  one 
inch  thick,  showing  the  rock  to  contain 
a  large  proportion  of  iron.  A  thickness 
of  upwards  of  one  hundred  feet  of  the 
limestone  is  exposed  at  this  place,  and 
it  continues  northward  along  the  shore 
for  a  quarter  of  a  mile  or  more.  The 
other  rocks  in  the  vicinity  of  this  dolo- 
mite consist  of  syenite,  diorite,  serpen- 
tine, porphyry  and  difTerent  varieties  of 
quartzite. 

"On  the  eastern  side  of  South  bay. 
lake  Wahnapitae,  and  thence  around  the 
promontory  towards  Outlet  bay,  Mr. 
Alexander  Murray  described  a  calcare- 
ous breccia  associated  with  quartaites 
and  greenstones 

"A  band  of  magnesian  limestone  oc- 
curs at  Island  Portasc  on  Wahnapitae 
river,  about  four  miles  below  the  out- 
let of  the  lake  of  the  same  name.  It 
han  a  width  of  at  least  300  feet  across 
its  general  strike,  but  owing  to  the  un- 
dulation of  the  strata,  the  true  thick- 
ness of  the  band  could  not  be  deter> 
mined.  On  fres^h  fracture  it  is  mostly 
light  fiTeeni*h-gray  in  color,  fine  grain- 
ed, soft,  somewhat  impure,  and  weath- 
ers to  a  brown  color.  The  weathered 
8urfar»e  in  some  parts  is  marked  by 
small  corrujrated  ridges,  like  that  of  the 
Huronian  limestone  of  Echo  lake,  which 
result  from  the  weathering  out  of  min- 
ute silicious  streaks  followincr  the  bed- 
ding. An  exposure  of  the  limestone  at 
the  head     of  Island  Portage     shows   a 


more  massive  variety  with  a  brownish 
gray  color  on  fresh  fracture."  (160) 

Palaeozoic    Limestones 

iSmall  isolated  areas  or  outliers  of 
Palaeozoic  rocks  are  found  at  two  or 
■three  localities  in  tne  district  ot  ^ipls- 
siiig.  These  have  been  described  by 
Logan,  .Murray,  Barlow  and  other  writ- 
ers. No  economic  use  has  been  made 
of  tlie  Lower  Silurian  limestones  wiuoh 
occur  on  a  number  of  the  islands  in  lake 
Nipissing.  liie  Lpper  Silurian  strata. 
Clinton  and  Niagara,  at  the  head  of 
lake  Temiskanung,  have  been  quarried 
for  lime,  and  the  rock  has  been  u.>^d  tor 
foundation  stone  and  for  the  walls  of 
one  or  two  buildings  in  the  villages  on 
the  shores  of  the  lake.  Kocontly  the 
stone  quarried  in  the  vicinity  of  Hailey- 
bury  village  has  been  used  in  construc- 
tion of  culverts  along  tibc  lino  of  the 
Temiskaniing  and  Northern  Ontario 
raii>«a^.  Stone  of  good  size  and  qua  ity 
is  obtainable  at  a  number  of  points. 

These  limestone,  strata  are  likely  to 
be  of  great  importance  us  the  large 
arotts  ot  «g]  /cultural  lands  to  the  north 
and  west  aie  now  being  rapidly  settled. 
Limestone  i^  found  at  few  places  in  the 
district,  an«i  the  freight  on  material 
from  tne  quarries  to  the  east,  down  the 
Ottawa  valley,  or  to  the  south  will 
prohibit  competition  with  the  Temis- 
kaming  quarries.  The  stone  here,  which 
is  of  a  suitable  quality,  will  be  required 
for  burning  into  linr  e,  for  buildings,  for 

railway  structures,  and  possibly  for 
metallurgical  and  other  uses.«  It  will 
be  seen  nowever,  from  the  analysis 
given  below,  that  on  account  of  the 
presence  of  magnesia  there  are  some 
uses  to  which  these  limestones  and  the 
lime  produced  therefrom  are  not  adapt- 
e<l.  If  lime  carrying  a  high  percentage 
of  calcium  carbonate  is  required  it  will 
either  have  to  be  brought  from  a  dis- 
tance, or,  it  is  possible  that  marl  from 
some  of  the  lakes  in  the  district  can  be 
utilized. 

Dr.  Barlow  gives  the  following  de- 
scription of  the  Palaeozoic  limestones 
and  the  associated  strata  of  the  dis- 
trict: 

Cbazy,  Birdseye  and  Black  River 

"On  the  west  side  of  Iron  island  in 
lake  Nipissing,  be<ls  of  chocolate- 
brown  and  yollowi*h-gray,  coarse  sand- 
stone or  grit,  occasionally  becoming  a 
fine  conglomerate,  rest  unconformably 
on  the  upturned  edges  of  the  gneissic 
rocks  classified  as  Laurentian.  The 
rock  is  composed  of  loosely  compacted 
and  rounded  crrains  of  quartz,  more  or 
less  abundantly     coated     with  hydrous 

(160)  B.M.,   Vol.    I.,    pp.   81-S2. 


84 


Bureau  of 


No.  5:  Part  II 


oxide  of  iron  with  little  or  no  inter- 
stitial UiateriaL  The  lowest  beds  are 
of  a  brown  color,  with  oocasionai  light- 
er spots  from  which  the  iron  oxide  has 
been  removed,  while  higher  beus  aie 
yeiiowisli-gray,  also  showing  lighter 
colored  aieas.  When  subjected'  to  tUe 
action  of  the  weather,  curious  subspueii- 
cal  rings  suggestive  of  concretionary 
action  appear  on  the  exposed  surface, 
but  a  close  inspection  shows  no  appar- 
ent difference  eitlher  i.i  ooinpo.i.ion  or 
texture  of  the  part  where  these  are  de- 
veloped. The  beds  are  of  gOiod  thick- 
ness, but  would  be  useless  for  building 
purposes  on  account  of  the  loose  and 
triable  nature  of  the  sandstone.  Little 
or  no  calcareous  matter  is  present, 
which  is  a  rather  unusual  feature,  as 
even  the  coarse  arkose  or  conglomer- 
ative  lying  at  he  base  of  the  Manttou 
islands  outliers  contains  a  considerable 
admLvture  of  carbonate  of  lime.  Murray 
mentions  the  finding  of  loose  fragments 
of  limestone  with  characteristic  Ghazy 
fossils  that  possibly  overlies  these  sand- 
stones, which  may  thus  represent  the 
basal  portion  of  tihe  Ghazy  formation. 

''The  Manitou  islands,  live  in  number, 
are  situated  about  the  middle  of  the 
wide  open  space  in  the  eastern  part  oi 
tlie  lake.  Ihe  largest  and  most  north- 
erly of  these  islands  is  about  a  mile  in 
length  from  east  to  west,  and  is 
known  as  the  Great  Manitou  or 
Newman's  island.  The  next  in  size  and 
importance  is  the  little  Manitou  or 
McDonald's  island,  while  the  other  three 
are  so  small  and  insignificant  that  they 
have  not  been  separately  named. 

**The  most  isoutherly  of  these  islands 
is  somewhat  less  than  a  quarter  of  a 
mile  long,  but  only  a  few  chains  in 
width.  On  the  southeast  side  of  the 
island  is  a  dark  brown  arenaceous  lime- 
stone, containing  angular  or  subangular 
fragments  and  pebbles  of  the  subjacent 
gneiss.  This  rock  is  of  no  great  thick- 
ness, and  passes  rapidly  upward  into  a 

yellowish-grey  arenaceous  limestone. 
The  whole  section  exposed  is  of  small 
extent  and  thickness,  the  beds  lying  in 
nearly,  if  not  quite,  horizontal  succes- 
sion. The  shore  is  strewn  with  large 
aiifrular  blacks  of  the  coarse-grained, 
yellowish-gray,  arenaceous  limestone, 
containing  many  weathered  and  water- 
worn  fragments  of  obscure  cephalo«pod- 
like  remains.  These  fragments,  aceord- 
inij  to  Dr.  H.  M.  Ami,  who  has  examined 
them,  resemble  Kudooeras  multitubu- 
latum  (Hall)  from  the  Trenton  and 
Blnrk   River. 

"McDonald's  island,  or  the  Little 
Manitou.  is  about  half  a  mile  in  length 
from  north  to  «out»h.  and  of  no  great 
bread  til.  At  the  southwest  corner  is  a 
small  ]>atch  of  yellowis.h-gray  limestone, 
occurring  in  beds  which  have  little  or  no 


inclination,  llie  only  fossil  remains  vis- 
ible at  this  locality  were  fragments 
representing  chiefiy  the  siph  uncles  of 
orthoceratites  together  with  crinoid 
stems  and  casts  of  supposed  worm-bur- 
rows. Small  outlying  patohes  were  also 
noticed  beneath  the  surface  of  the 
water. 

''About  the  middle  of  the  island,  on 
the  west  ishore,  the  thickest  exposure  of 
the  whole  of  these  outliers  is  exposed. 
The  total  thickness  is  about  thirty  feet, 
the  beds  showing  a  gentle  inclination  to 

the  west.  At  the  base  is  a  greenish  or 
yellowish  arenaceous  limestone  holding 
decomposed  fragments  and  pebbles  of 
the  gneissio  rocks  beneath.  This  is 
overlain  by  a  yellowish,  arenaceous 
limestone,  comparatively  free  from 
coarse  fragmental  material,  which  in 
turn  gradually  passes  upward  into  grey 
limestones  and  shales  holding  numerous 
fossil  remains.  The  orthoceratites  are 
characteristic  and  numerous,  and  one 
specimen  obtained  must  have  belonged 
to  an  individual  over  six  feet  in  length. 
"  Small  exposures  of  the  basal  con- 
glomerate and  overlying  arenaceous  lime- 
stone occur  on  the  west  side  of  the  Great 
Manitou  Island,  these  rocks  dipping 
south  <  5  degrees,  while  on  the  south 
shore,  near  the  old  wharf,  is  a  small  out- 
crop of  arenaceous  limestone  dipping  east 
at  a  low  angle. 

Trenton 

"  Between  Deux  Rivieres  and  Mattawa 
are  several  small  comparatively  flat- 
lying  exposures  of  sandstones  and  lime- 
stones resting  upon  the  Laurentian 
gneiss  close  to  the  edge  of  the  river, 
that  are  completely  covered  during  times 
of  freshet.  The  sections  exposed  are  of 
no  very  great  thickness  or  extent,  the 
beds  dipping  in  a  southerly  direction  at 
a  low  anqfle.  The  most  important  of 
these  outliers  is  the  one  situated  on  the 
north  side  of  the  river,  about  four  miles 
above  Deux  Rivieres.  The  basal  or  sand- 
stone beds  formerly  furnished  material 
for  the  manufacture  of  grindstones  of 
an  excellent  quality,  while  local  lime- 
kilns utilized  certain  portions  of  the 
hisrher  beds  exposed  in  this  escarpment. 

"  About  six  miles  below  Mattawa  two 
small  outliers  of  a  light-yellowish  and 
purplish.  gray- weathering  arenaceous 
limestone  are  seen  in  the  north  bank 
of  the  Ottawa  river,  containing  abund- 
ant fossils  characteristic  of  Lower  Tren- 
ton period.  Besides  the  rock  in  situ, 
tVp  beach  in  the  vicinity  of  the«e  out- 
liers contains  a  large  number  of  some- 
what water-worn  blocks  of  these  fossili- 
ferous  strata. 

Clinton  and  Niag^ara 

"  The  rocks  of  this  age,  exposed  on  the 
shores  and  islands  of  the  northern  por- 
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tion  of  lake  Temiskaming,  have  been 
of  exceptional  interest  to  geologists  ever 
since  their  discovery  and  description  by 
Logan  in  1845.  Geographically,  this 
outlying  patch  is  so  widely  separated 
from  any  locality  where  rocks  of  similar 
age  are  now  known  to  exist,  that  it  hab 
been  a  question  whether  it  is  indicative 
of  an  area  of  marine  submergence  con- 
nected with  that  in  which  the  fossilifer- 
0U8  strata  of  Hudson  Bay  were  deposit- 
ed, or  whether  it  was  in  some  way  con- 
nected with  the  Niagara  basin  to  the 
southwest.  It  has  been  previously  as- 
serted that  these  rocks  belong  rather 
to  the  great  northern  trough  connected 
with  Hudson  Bay,  of  which  they  are 
probably  an  outlier,  and  the  absence  of 
all  strata  of  Niagara  age  in  the  region 
bordering  the  lower  Ottawa  has  served 
to  strengfthen  this  belief.  Although  in 
litholo^ical  character  and  color  the  rocks 
of  similar  age  exposed  on  Temiscaming 
exhibit  a  marked  similarity  to  the  Ni- 
agara exposed  further  to  the  north,  the 
rich  and  varied  fauna  characteristic  of 
this  outlier  presents  no  corresponding 
resemblance,  but  rather  a  close  analogy 
with  the  Niagara  formation  of  south- 
western Ontario. 

"  It  has  been  shown  that  a  pronounced 
eimilarity  exists  both  in  uthological 
character  and  fossil  remains  between 
the  Niagara  of  the  Winnipeg  basin  and 
that  exposed  in  the  vicinity  of  the 
Churchill  on  Hudson  Bay,  although  these 
areas  are  now  widely  separated,  while 
both  present  organic  forms  that  are  en- 
tirely lacking  in  the  Temiscaming  out- 
lier. These  facts,  therefore  seem  to 
prove  that  the  seas  in  which  the  Nia- 
gara sediments  of  the  Winnipeg  basin 
and  of  Hudson  Bay  were  deposited  were 
practically  continuous,  while  both  were 
separated  from  the  Temiscaming  basin 
and  the  region  to  the  southwest. 

"The  strata  forming  the  Temiscaming 
outlier  occur  in  the  form  of  a  shallow 
synclinal  trough,  occupying  somewhat 
more  than  the  breadth  of  the  lake,which 
is  here  about  six  miles,  and  extending 
from  the  northern  end  of  Moose  or  Bry- 
son  Island,  north-westward  beyond  the 
confines  of  the  present  map.  On  both 
sides  of  the  lake  the  rocks  incline  to- 
wards the  water  at  varying  angles,  de- 
pendinff  on  the  character  of  the  shore- 
line; although  in  general  the  dip  does 
not  exceed  10  degrees,  and  angles  of 
lesser  amount  are  far  more  common.  On 
Mann  or  Burnt  Island,  as  well  as  on 
the  peninsula  to  the  north,  the  lime- 
stones show  a  very  gentle  westerly  in- 
clination of  between  one  and  two  de- 
grees, while  on  Percy  Island,  near  the 
west  shore,  the  rocks  are  very  nearly 
if  not  quite  horizontal.  It  is  thus  evi- 
dent that  any  section  made  must  of 
necessity  he  more  or  less  ideal,  and  any 
thickness  based  on  the  observed  angles 
oi  the  dip  is  sure  to  be  misleading,  xne 


whole  thickness  exposed  in  any  one  sec- 
tion is  somewhat  less  than  150  feet,  and 
it  seems  certain  that  the  total  amount 
of  the  Niagara  exposed  on  this  lake  can- 
not be  greater  than  300  feet,  and  may 
be  considerably  less.  The  occurrence  of 
loose  angular  fragments  and  slabs  of 
grayish  dolomite,  resembling  that  ex- 
posed in  the  vicinity  of  Lake  Huron  and 
Nipissing  and  containing  characteristic 
Trenton  fossils,  has  been  noticed.  These 
are  distributed  at  several  points  on  the 
shores  of  the  lake,  and  specimens  were 
collected  from  the  northeast  shore  of 
Chiefs  Island.  Although  their  source  has 
not  yet  been  ascertained,  the  angular 
character  of  the  fragments  and  their 
abundance  shows  clearly  that  this  can- 
not be  far  distant-  The  lake  is  here 
over  200  feet  in  depth,  and  it  is  just 
possible  that  below  the  Niagara  lime- 
stone and  concealed  beneath  the  waters 
of  the  lake  there  exists  an  area  of  Cam- 
bro-Silurian  rocks.  This,  however,  can 
only  be  ascertained  by  boring,  as  no  ex- 
posures of  these  rocks  were  encountered, 
although  a  diligent  search  was  made 
with   this  object   in   view. 

"The  relatively  smaller  quantity  of 
conglomerates  and  sandstones,  charac- 
teristic shallow  water  deposits,  and  Ihe 
rapid  alternation  from  these  coarser 
elastics  to  the  fine-grained  limestones 
indicative  of  deep  water  deposition,  point 
to  a  rather  sudden  marine  invasion  ; 
while  the  comparatively  great  volume  of 
strata  remaining  shows  a  prolonged  sub- 
mergence. The  fine-grained  character  of 
most  of  the  limestones  show  that  their 
deposition  took  place  in  a  quiet  arm  or 
extension  of  the  sea.  not  affected  by  the 
open  ocean,  while  the  abundance  and 
character  of  the  fossil  remains  are  ample 
testimony  of  the  genial  character  of  its 
waters. 

"As  exposed  on  the  west  side  of  Wa- 
bis  Bay,  in  the  northwest  corner  of  the 
lake,  the  lower  portion  of  this  forma*" 
tion  is  composed  of  a  loosely  coherent 
sandstone  or  grit  alternating  with  thiiv^ 
ner  beds  of  a  tine  conglomerate,  with 
pebbles  chiefly  of  Huronian  quartzite, 
most  of  which  have  a  thin  coatinsr  of 
yellowish  or  brownish  iron  oxide,  while 
the  matrix  consisting  of  similar  mater- 
ial in  a  finer  state  of  division,  contains 
a  slight  admixture  of  calcareous  matter. 
The  actual  contact  between  this  and  the 
underlyinff  slate  of  the  Huronian  is  not> 
seen,  although  only  a  few  yards  inter- 
vene between  the  exposures  of  the  two 
rocks.  The  existinsr  relations  can,  how- 
ever, he  made  out  pretty  clearly,  for 
while  the  comoact  and  rather  massive 
slaty  rock  which  here  represents  the  Hu- 
ronian occurs  in  exposures  with  more  or 
less  rounded  or  hummocky  outlines,  the 
arenaceous  strata  of  the  Niagara  dip 
off  or  away  from  these  hillocks  at  an 
angle  of  5  degrees. 
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"At  Haileybury,  on  the  western  shore 
of  the  lake,  close  to  the  water's  edge 
and  cropping  out  from  the  shingle  is  a 
small  exposure  of  iignt-yellow  nue-grain- 
ed  limestone,  without  visible  fossil  re- 
mains, dipping  northeast  25  degrees.  The 
discovery  of  limestone  with  the  general 
contour  of  the  country  in  its  vicinity, 
seem  to  suggest  that  a  small  patch  of 
l^iagara  extends  northerly  along  this 
shore  towards  Wabis  Bay,  being  perhaps 
three  miles  in  length  by  about  a  quarter 
of  a  mile  in  breadth,  underlying  the  clay 
which  here  effectually  conceals  any  rocks 
which   may    be    beneath. 

"l?\irther  south  on  Percy  Island,  which 
is  only  a  few  chains  in  length  and  is 
separated  from  the  western  mainland  by 
a  very  shallow  and  narrow  channel,  the 
rock  exposed  is  a  light-yellowish  lime- 
stone, presenting  a  very  uneven  or  cav- 
ernous surface  as  a  result  of  unequal 
weathering.  The  strata  are  nearly  if 
not  quite  horizontal  and  weather  from 
yellow  to  brown  or  almost  black,  as  a 
.  result  of  the  iron  present.  Shells  of 
various  species  of  brachiopods  are  some- 
what numerous. 

"  This  fauna  represents  the  Clinton  or 
base  of  the  Niagara  or  lower  part  of 
the  Silurian. 

"The  northern  and  western  points  of 
Chief's  ijsland  rise  into  comparatively 
high  ridges  of  massive  quartzose  sand- 
stone or.  quartzite-grit,  which  present 
the  usual  rounded  and  glaciated  outlines. 
Sheltered  in  the  bay  intervening  between 
these  two  points  is  a  small  patch  of 
boulder  conglomerate,  composed  of  sub- 
angular  masses  derived  from  the  under- 
lying oiiartzite.  These  are  embedded  in 
a  calcareo-arenaceous  matrix  composed 
chiefly  of  pebbles  and  liner  material,  the 
whole  representmg  evidently  a  boulder- 
j^trewn  beach  covered  by  later  sediments 
of  the  Niagara  formation.  The  surface  of 
tho  quartzite  on  which  this  conglomer- 
ate rests,  presents  the  hummocky  char- 
actor  so  common  in  the  case  of  the  hard 
Arehsean  strata,  the  irregular  cracks 
and  depressions  .being  filled  by  the 
conglomerate.  Subsequent  glaciation 
has  removed  much  of  the  material,  so 
that  the  exposure  now  presents  a 
plane  surface  with  a  more  or  less 
net-liko  structure,  the  framework  be- 
ing represented  by  the  finer  aren- 
aceous cement,  while  the  ^  meshes 
or  interstices  are  occupied  b.v 
truncatod  sections  of  quartzite  boul- 
ders as  Avoll  as  of  the  rounded  hillocks 
of  the  solid  rock  beneath.  Some  of  the 
bouMor^  i)rosent  in  this  conorlomerate 
\v(M-e  evidently  large  concretions,  as  they 
exhibit  concentric  structure  and  weather 
vorv  ru.^ty.  owing  to  the  disintegration 
of  the  large  proportion  of  iron  present, 
llie  finer  cementing  material,  while  re- 
latively much  smaller  in  amount  than 
tHie  pebbles  and  boulders,  is  always  of 
a   ereenish    or  vellowish    color   and    fre- 


quentlly  contains  corals  and  orthocera- 
tites.  T'he  action  of  the  '-weatner  nas 
partially  obliterated  the  glacial  striae 
on  this  finer  matrix,  but  tae  sectioos  ot 
the  quartzite  bouKiers  and  iiunimocKs 
exhibit  these  markings  in  greai  penec- 
tk>n« 

*  On  the  isouth-western  shore  of  Chiefs 
island,  is  another  small  patch  of  a  finer 
gmined  conglomerate,  tne  pebbles  of 
quartzite  being  less  numerous  and  ot 
much  smaller  size,  while  the  matrix 
contains  much  more  calcareous  matter. 
Ihe  rock  dips  south-east  <  5  degrees. 

•*A  number  of  rather  badly ^pree»erved 
fossils  were  secured  at  thi&  locality.  .  .  . 
which  represents  the  Clinton  loruiation 
or  lower  portion  of  tne  rviagara. 

On  the  east  side  ot  the  lake,  from  a 
point  south  of  Chief's  Island  to  within 
Less  than  a  quarter  ot  a  miie  Irom  ir'icue 
Point,  the  shore  is  occupied  by  a  nar- 
row iringe  of  the  basai  conglomerates 
and  sandstones  of  the  Niagara.  Ihe 
coarser  beds  are  of  the  boulaer  conglo- 
merates already  described,  representmg 
simply  a  talus  of  angular  and  sub-angu- 
lar fragments  detached  from  the  eleva- 
tions in  the  immediate  vicinity  of  the 
exposures,  consolidated  together  by  a 
finer-grained  arenaceous  cement  of  a  yel- 
lowish color,  in  which  are  also  embedded 
fragments  of  corals  and  orthoceratites. 

"This  boulder  conglomerate  passes  up- 
ward into  a  fine  conglomerate,  in  turn 
replaced  by  a  coaree  grit,  and  becoming 
finally  a  yellowish,  rather  friable  sand- 
stone. These  beds  rim  in  lonc^  undulat- 
ing curves,  closely  following  tne  general 
outline  of  t'he  underlying  quartzite  with 
a  general  westerly  dip  at  angles  varying 
from  10  degrees  to  15  degrees.  The  ac- 
tion of  the  waves  ihas  in  places  caused 
this  to  disintegrate  very  unevenly,  leav- 
ing a  rough  pitted  surface.  At  Piche 
Point  and  for  some  distance  nortli  the 
Huronian  quartzite  is  left  entirely  de- 
nuded of  these  deposits. 

"In  the  bay  to  the  aouth  of  Piche 
Point  and  between  this  and  Wright's  sil- 
ver mine,  there  are  two  email  patches 
of  ti)  inly -bedded  light  yellow  arenaceous 
limestone,  dipping  in  a  southerly  or 
south-westerly  direction,  <-  5  degrees, 
immediately  south  of  Wright's  mine  is 
another  small  patch  of  similar  arena- 
ceous linieatojie,  dipping  south-west  <:  9 
degrees. 

'*0n  the  Q€u^t  shore  of  the  lake,  nearly 
opposite  Hryson  Island,  there  are  two 
more  small  patches  of  the  arenaceous 
limestone  exposed  at  the  shore,  wrapping 
round  tho  liummocks  of  Huronian  quart- 
zite^ and  <lip|)ing  in  a  southerly  or  south- 
westerly direction  •:;'  6  degrees.  None 
of  these  small  patches  of  limestone  con- 
tained any  visible  fossil  remains. 

"On  Burnt  or  Mann  Island,  as  also  on 
the  two  smaller  islands  between  this  and 
Br^'son  Island  (Oster  and  Brisseau  is- 
lands), as  well  as  on  the  high  promon- 
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U>ry  fieparating  Wabis  and  Sutton  bays 
in  the  northern  part  of  the  lake,  are  ex- 
posed the  limestones  and  shales  that  re- 
present the  deep-water  deposits  of  this 
period.  The  limestone  is  oi  a  pale-yellow 
or  eream  color,  weathering  whitish,  and 
varies  in  thickness  fr^nn  a  few  inches  up 
to  two  feet  or  over.  Some  of  the  bedi 
are  very  fine-grained  and  of  rather  even 
texture,  and  it  is  possible  that  domo 
parts  may  prove  to  be  sufficiently  uni- 
form fpr  use  as  lithographic  stone.  As 
a  building  stone,  it  is  of  excellent  qual- 
ity. These  limestones,  on  the  north 
shore  of  the  lake  at  Dawson  Point,  dip 
a  little  south  of  west,  at  an  angle  of  be- 
tween one  and  two  degrees,  rising  into 
cliffs  of  over  a  hundred  feet  in  height  on 
the  west  side  of  Sutton  Bay,  and  form- 
ing a  somewhat  elevated  rocky  plateau 
with  gentle  westerly  slope,  correspond- 
ing mainly  with  the  angle  of  dip  towards 
Wabis  Bay.  The  east  shore  of  Mann  Is- 
land presents  a  somewhat  similar, 
tiu>ugh  much  lower  escarpment,  while 
the  western  shore  is  a  gently  shelving 
beach,  which  at  low  water  reveals  con- 
siderable areas  of  the  almost  horizontal 
limestones.  Some  of  the  beds  contain  a 
considerable  proportion  of  silica  of  a 
cherty  character,  and  all  the  fossils  arp 
more  or  less  silicified.  The  action  of  th» 
weather  causes  them  to  stand  out  in  rc^ 
lief,  and  often  displays  their  minutf> 
structures  perfectly.  A  large  collection 
of  these  fossils,  was  made  along  thA 
western  shore  of  Mann  Island."  (161) 

The  following  is  an  analysis  of  a  sam- 
ple of  the  rock  from  Farr's  quarry,  Hai- 
leybury,  Silurian  limestone: 

Insolubie  residue 1.00 

Ferric  oxide,  and  alumina 68 

Lime 29. 5« 

Magnesia 21.59 

Carbon  dioxid« 46 .  84 

Sulphur  trioxide     70 

100.89 
SheU  Marl 

"Dfiposits  of  this  kind  are  frequently 
found  below  acoumulationfl  of  peat,  tho 
marl  in  t^ese  instances  being,  therefore, 
of  not  very  recent  formation,  but  in 
other  cases  it  is  found  to  be  still  in 
process  of  deposition,  covering  the  bot- 
toms of  shallow  ponds  or  lakes. 

"Emerald  Lake,  about  five  miles  west 
of  the  Opimika  Narrows,  is  at  the  head 
waters  of  one  of  the  branches  of  Opi- 
mika Creek,  which  reaches  lake  Tetmis- 
kojning  from  the  west  immedi- 
ately above  the  Opimika  Nar- 
rows. This  creek,  as  well  as 
the  lakes  which  it  empties,  are  remark- 
able for  their  clear  water.  Emerald  Lake 
itself  is  comparatively  insignificant  in 
size,  being  only  about  halt     a  mile  in 

~Tl61)   G.S.C.,   1897,   pp.   120-128  I. 


length  by  a  quarter  of  a  mile  in  great- 
est widtii  at  the  southern  end,  gradually 
tapering  towards  its  outlet  at  the  north- 
ern extremity.  The  lake  is  in  a  anall 
valley,  from  eighty  to  one  hundred  feet 
in  depth.  At  the  south-east  comer  is  a 
very  shallow  bay,  affording  entrance  to 
a  stream,  which  is  fed  by  a  number  of 
large  cold  springs,  that  rise  at  the  base 
of  an  amphitheatre-like  gully,  at  the 
ba.se  of  steep  banks,  composed  mainly  of 
sand  and  gravel.  The  water  of  the  bay, 
although  so  shallow,  is  very  cold,  even 
during  the  hottest  days  of  summer, 
while  the  whole  bottom  is  covered  with 
a  deposit  of  shell  marl  of  unknown  depth. 
That  this  depth  is  considerable  there  is 
no  reason  to  doubt,  as  the  soundings 
made  with  long  poles  failed  to  reach  the 
bottom  of  the  deposit.  Besides  this  bay 
the  whole  lake  contains  marl  deposited 
on  the  bottom,  while  the  pebbles  and 
boulders  near  the  outlet  show  a  consid- 
erable coating  of  this  loosely-coherent, 
earthy  carbonate  of  lime.  The  water  of 
tb-ese  springs  is  evidently  calcareous,  and 
is  found  to  be  slightly  aperient. 

"According  to  Mr.  J.  F.  Whiteaves, 
who  has  examined  the  specimens  of  fresh 
water  shells  obtained  from  this  locality, 
the  species  represented  are  Sphoerium 
sulcatum  (Lam.),  and  Planorbis  Trivol- 
vis  (^ay)  var.  Macrostomus  (Whit- 
eaves j  . 

*'A  sample  of  the  marl  examined  in 
the  laboratory  of  the  Survey  was  found 
to  have  the  following  composition. 

Per  cent. 
Hygroscopic    water  (after  drying 

at  100  degrees  C.) 1.06 

Lime 48.32 

Magnesia 0.04 

Alumina 0.07 

Ferric  oxide 0.08 

Manganous  oxide traces. 

Potassa " 

Soda " 

Carbonic  acid 38.01 

Sulphuric  acid 0.07 

Phosphoric   acid    0.02 

Silica,  sofluble 0.10 

Insoluble  mineral  matter 8.62 

Orjranic  matter,  viz.,  vegetable 
fibre  in  a  state  of  decay,  and 
products  of  its  decay,  euch  as 
humus,  humic  acid,  etc.,  and  pos- 

siblv  a  little  combined  water —  4.79 


Total 100.12 

"Assuming  the  whole  of  the  lime  to  be 
present  in  the  form  of  carbonate,  trifling 
quantities  of  -which  are,  however,  pre- 
sent in  other  forms  of  combination,  the 
amount  found  would  correspond  to  86.28 
per  cent,  of  carbonate  of  Ume.  The  in- 
soluble mineral  matter  was  found  to  con- 
sist of: 
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X'er  cent. 

Silica tt.24 

Alumina  and  ferric  oxide 1.51 

Lime 0.29 

Alagnesia 0.08 

Alkalies   (?)    0.50 

Total 8.62 

''Marl  is  often  used  a^  a  fertilizer,  and 
depoisits  such  as  that  exposed  at  Emer- 
ald Lake  should  be  of  value  locally  for 
this  purpose."  (162) 

Norfolk 

There  are  frequent  exposures  of  the 
limestones  of  the  Corniferous  formation 
in  the  townships  of  Woodhouse  and 
Townsend. 

"To  the  west  of  the  Grand  River,  in  the 
counties  of  Haldimand  and  Norfolk,  the 
Corniferous  limestones  are  often  seen 
resting  on  the  Oriskany  formation,  and 
forming  small  eminences;  which  present 
escarpinects,  with  the  sandstone  at  their 
base.  These  limestones  are  here  of  a 
drab  color,  and  abound  in  chert.  The 
organic  remains  with  which  the  strata 
abound,  are  entirely  silicitied  in  many 
pf  the  beds;  while  in  others  they  have 
undergone  no  such  change.    .    .    . 

*'  Higher  in  the  series,  along  the  same 
line   of  country,  blue   limestones,  some- 
times to  the  amount  of  20  feet,     with 
grey  beds  in  less  volume,  are  associated 
with   cherty   layers     and   interstratiiied 
with       bands      of        a        drab-colored 
limestone.       These    strata      are    some- 
times     quarried,      and      yield      stone 
fit       for       building      purposes."     (163) 
"It   is  remarked   by  Mr.  DeCJew   that 
in  the  southwest  corner  of  Windham,  and 
along  the   east  side  6i  Middleton,  very 
large   boulders  of     Devonian  limestone, 
probably    belonging   to    the   Corniferous 
formation,    are   of   frequent   occurrence, 
associated  with  others  of  Laurentian  ori- 
gin.    In   the  latter  township,  the   lime- 
stone masses  are  not  found  on  the  west 
side  of  Big  Creek,  while  those  of  Lauren- 
tian rocks  continue  to  be  as  abundant  as 
bpfore."    (164) 

A  sample  of  limestone  from  lot  17  in 
the  third  concession  of  Woodhouse  town- 
ship, analysed  by  Mr.  Burrows,  had  the 
foliowiiinr   composition  : 

Fer  cent. 

Insoluble    matter    5.77 

Ferric  oxide 50 

Alumina trace 

L»me 47X)6 

Mafimesia 3.99 

Carbon  dioxide 41.73 

Sulphur   trioxide    (S03) .  .     ..         .50 
Loss,  water,   etc .21 

Totfil 100.36 

(1«2)  G.S.C..     1W7.    pp.    155-157"  iT 
(ir,3)    Ibid.    1863.    pp.   308-371. 
(164)  Ibid.  pp.  894-5. 


"At  Villa  Nova,  lot  18  in  the  eighth 
concession  of  the  township  of  Townsend, 
is  an  excellent  exposure  on  which  a  quar- 
ry has  been  opened.  About  eight  feet 
are  here  exposed,  the  upper  three  being 
a  silicious  hornstone  with  corals,  and 
the  lower  five,  banded  limestone  with 
numerous  fossils.  The  best  stratum  for 
building  purposes  is  eight  or  ten  inches 
in  thickness,  the  last  layer  exposed  be- 
ing bluer,  harder  and  less  fossiiiferous 
than  the  overlying  seams.  One  band  in 
particular  is  so  filled  with  corals  and 
is  so  clean  and  compact  that  it  should 
cut  and  polish  to  a  handsome  ornameni- 
ai  stone.  A  number  of  fossils  were  col- 
lected here. 

"For  some  distance  south  of  Villa 
Nova  the  rock  is  quite  dose  to  the  sur- 
face and  crops  out  at  several  places.  At 
Hockiord,  lot  22  in  the  ninth  concession 
of  Townsend,  are  considerable  exposures 
of  coralline  limestone  bearing  many 
other  fossils,  conspicuous  among  which 
are  masses  of  Stromatopora.  The  ex- 
posures are  some  acres  in  extent,  with 
the  fossils  well  weathered  out  and  lying 
on  the  surface  of  the  fields,  particularly 
where  a  small  stream  has  sided  in  the 
disiiitegration  of  the  rock.  About  20 
feet  are  exposed  in  alL  Some  flint  of  a 
r#^ddish  color  is  attached  to  many  of  the 
corals  and  much  resembles  that  at  Villa 
^'ova."  (les) 

N  jrthumberiand 

"The  summit  of  this  mass  of  strata 
[of  the  Trenton  group],  crosses   Crow 
River  at  the  fall,  north  of  the  town  line 
of  Marmora  and  Rawdon,  with  a  slope 
of  42  feet  in  a  mile.     The  river     here 
flows  on  the  axis  of  an  undula.tion,   on 
which   22  feet  of  the  same  beds  again 
come  to  the  surface,  resting  on  a  pro- 
trusion  of   Laurentian   syenite   in  Kaw- 
don.  on  Laurentian  iron  ore  at  Allan's 
Mills    in   Seymour,     two    miles    farther 
down,  and  on  fine-grained  augitic  trap, 
still  two  miles  beyond.    Large  fragments 
of  the  trap,  cemented  together  by  lime- 
stone, form  a  brecciated  bed  at  the  base 
of  the  fossiiiferous  rock.    Near  its  junc- 
tion   with    the  trap,   the   Silurian   lime* 
stone  assumes  a  variety  of  colors,  red, 
oranpe,  blue,  green  and  yellow;   and  it 
sometimes  happens  that  all  these  colors 
are  displayed  on  one  surf  ace, giving  an  ap- 
pearance a   <?ood  deal   resemblinar     rude 
mosaic.     In    the  strata   south   from   the 
trap,   the  black   chert,  and  the   silicified 
fossils    blackened    with    vegetable    mat- 
ter, lie  on  a  ground  of  white-weathering 
limestone  in  great  abundance.     .     .     . 

"The  hanks  of  the  Trent  below 
Healey's  falls,  which  are  a  little  above 
Crow  Bay,  at  the  junction  of  Crow 
River,  rise  in  vertical  limestone  cliffs 
sometimes  upwards  of  40  feet, the  strata 
of   which   are   filled   with   the  fossils  of 

(165)  B.M..  v6i.~xii.rpp.~i«-^" 
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the  Trenton  formation.  The  lowest  beds 
of  the  clitfs  are  from  4  to  8  inches  thick, 
the  surfaces  being  thickly  studded  with 
black  weathered  fossils,  chiefly  an  Or* 
this.  Above  these  beds  is  a  strong  one 
about  3  feet  thick.  .  .  The  rest 
of  the  exposure  consists  of 
dark  grey  or  blackish  and 
blue  limestones,  alternating  with 
dark  green  calcareo-argillaceous  shale. 
These  beds  are  very  fossiliferous.  .  .  . 
From  Crow  Bay  to  Ramsay's 
falls,  on  the  ninth  lot  of  the 
sixth  range  of  Seymour,  a  distance 
of  about  four  miles  and  a  half, 
the  measures  accumulate  at  the  rate  of 
about  40  feet  in  a  mile;  and  at  the  lat- 
ter place  they  rise  in  vertical  clitfs  on 
each  side  of  the  river  to  the  height  of 
40  or  50  feet.  All  the  beds  are  tilled 
with  Trenton  fossils,  and  some  are  al- 
most a  mass  of  Leptaena  sericea  .  .  . 
"Between  Peterborough  and  Rice  Lake, 
the  Otonabee  nowhere  exhibits  a  rock 
section,  nor  was  there  one  observed  at 
any  place  between  Rice  Lake  and  the 
shore  of  Lake  Ontario  at  CJobourg;  but 
at  the  latter  place  and  between  it  and 
Port  Hope,  there  are  some  small  ex- 
posures of  blackish-grey  thin  bedded 
nodular  limestone  and  shale,  which, 
among  other  Trenton  fossils,  hold  Lin- 
gula  Canadensis  and  Asaphus  meiristos." 
(168) 

•'From  the  Moira  river  the  Trenton 
[formation],  continues  along  the  north 
side  of  the  bay  of  Quinte,  and  is  well 
seen  in  low-lying  ledges  in  rear  of  the 
town  of  Trenton."  (167) 
f    '■  - 

Ontario 

The  following  paragraphs  dealing  with 
the  limestone  exposures  of  Ontario 
county  are  taken  from  the  Reports  of 
the  Geological  Survey  : 

"The  farthest  up  exposures  of  Trenton 
limestone,  near  tne  lake  shore,  occur 
about  a  mile  south  of  the  village  of 
Oshawa,  in  Whitby,  wher«  the  dip  is  N. 
<  5  degrees."  (168) 

"Between  Balsam  Lake  and  Lake  Sim- 
coe,  a  distance  of  nearly  thirty  miles, 
the  detailed  dififtribution  of  the  outcrop 
of  the  formations  [Trenton  group]., 
which  we  have  been  tracing,  has  not  been 
ascertained.  The  base  of  the  series  i« 
supposed  to  be  lunited  northward  by  the 
south  branch  of  the  Black  River,  a  tribu- 
tary, of  the  Severn.  It  oomes  upon  the 
east  side  of  Lake  St.  John,  in 
the         fifth         range  of         Rama, 

and  continues  from  the  west 
side  to  a  cove  in  Lake  Couchichinsr,  on 
the   thirtieth     lot  of     the  lake     front. 


(166)  Q.B.C.i  1883.  pp.  187-189. 

(167)  Ibid.  1901.  Sum.  Rept.  p  178. 

(168)  Ibid,  1883.'  p.  189. 


Crossing  this  lake,  it  would  strike  the 
fifth  lot  of  the  tenth  range  of  Oriilia, 
where  it  is  concealed,  and  pass  to  the 
mouth  of  the  Ck>ldwater  in  Matchedash 
Bay. 

"On  Lake  St.  John  the  lowest  Silurian 
beds,  not  far  removed  from  the  Lauren- 
tian  gneiss,  consist  at  the  base  of  a 
yellowish  fine-grained  and  some- 
what arenaceous  limestone,  pass* 
inof  in  a  few  feet  to  a  drab- 
colored,  compact  limestone  with  a  con- 
choidal  fracture,  some  of  the  strata  re- 
sembling the  Marmora  lithographic 
stone.  The  thickness  seen  is  about  twen- 
ty feet.  Fossils  are  rather  scarce  in  the 
rock,  and  somewhat  obscure.  .  .  In  one 
of  the  beds,  the  fossils  are  coated  with  a 
leek-green  mineral,  and  the  same  sub- 
stance invests  what  appear  to  be  very 
small  fissures  in  the  rock.  On  Lake  Cou- 
chiching  tliere  is  exposed  above  the 
water  nearly  the  same  thickness  of  a 
similar  limestone,  which  is  quarried  for 
building  and  lime-burning,  for  both 
of  which  purposes  it  is  well  suited.    .    . 

"On  the  east  side  of  Lake  Couchiching 
these  beds  reach  the  line  between  the 
townships  of  Rama  and  Mara,  where 
they  became  covered  over  with  drift,  so 
that  their  precise  summit  has  not  been 
determined.  Proceeding  southward,  the 
strata,  after  an  interval  of  conceal- 
ment, are  again  exposed  in  Mara,  strik- 
ing to  the  northward  of  east,  and  coin-, 
ing  upon  the  banks  of  the  Talbot  River, 
about  three  miles  and  a  half  from  the 
lake  shore.  The  sections  are  seldom 
over  five  feet  in  thickness,  and  a  better 
display  exists  at  the  northern  extrem- 
ity of  Canise  Island,  opposite  the  mouth 
of  the  Talbot,  where  the  beds  present 
an  aggregate  of  ten  feet  over  the 
water's  edge.  The  upper  layers  are 
thin,  coarse,  and  irregularly  deposited, 
but  the  lower  ones  are  thicker,  and  af- 
ford good  limestone  for  burning  This 
locality,  with  those  on  the  Talb  'f,  is 
very  fossiliferous,  the  species  br^ing  such 
as  characterize  the  Trenton  formation. 

"A  ridge  of  the  Trenton  formaticn  i.% 
met  with  near  the  Beaver  River  in 
Thorah,  and  on  Graves  Island,  which  is 
considerably  to  the  south  of  Canise, 
are  to  be  seen  some  caUjareous  rook?<, 
which  are  probably  pretty  nigh  up  m 
tho  series.  Southeastwardly,  similar  beds 
strike  the  main  shore  on  the 
twenty-second  lot  of  the  first 
range  of  Thorah,  not  far  from 
the  lake  comer  of  Brook;  and  it  is  said 
that  similar  limestone  is  met  with  on 
the  twenty-third  lot  of  the 
eighth  range  of  the  last-men- 
tioned township.  On  the  former  lot, 
the  beds  are  from  three  to  eight  inches 
thick,  and  constitute  an  i^ggregate  of 
ten  or  twelve  feet  over  the  surface  of 


90 


Bureau  of  Mines 


No.  5:  Partn 


Lake  Simcoe.  They  yield  excellent  lime 
when  burnt,  and  are  occasionally  lit  for 
building.  At  this  place  a  favor- 
able opportunity  is  afforded  to  deter- 
mine the  dip.  It  would  appear  to  bo 
south-westerly,  and  as  the  strata  seen 
on  the  lake  shore  crop  out  about  half 
a  mile  from  it,  where  they  stand  at  a 
height  of  thirty  feet  over  the  lake,  the 
difference  between  this  and  their  height 
at  the  margin  would  be  about  eighteen! 
feet  so  that  the  slope  may  be  taken 
as  something  between  thirty  and  thirty- 
five  feet  in  a  mile.  This  would  give  a 
volume  of  about  150  feet  for  the  Birds- 
eye  and  Black  River  formation  on  Lake 
Couchiching,  and  from  500  to  600  feet 
for  the  Trenton  formation  on  Lake  Sim- 
coe. The  country  to  the  southward  of 
the  exposures  mentioned  being  covered' 
over  with  drift,  it  is  difficult  to  say* 
whether  this  would  comprehend  the  to- 
tal thickness."     (160) 

"Prof.  E.  J.  Chapman  has  describee^ 
bright .  green  streaks  and  markings  iik 
beds  of  a  silicious  limestone  of  the  Black 
River  formation  in  the  township  of 
Rama.  The  green  matter  la  said,  in! 
some  cases  at  least,  to  be  collected 
around  minute  crystals  of  decomposed 
iron  pyrites.    It  was  supposed  from  its 

color  to  be  a  compound  of  copper,  but 
according  to  Prof.  Chapman,  it  contains^ 
no'  traces  of  this  metal.  Silica,  oxide  of 
iron,  and  water  were  however  detected 
in  its  composition,  so  that  it  is  probab- 
ly related  to  glauoonite."  (170) 

"A  dove-colored  limestone  of  the 
Black  River  formation  from  Lake  Couchi- 
ching is  fine-grained,  homogenous,  com 
pact,  with  a  conchoid al  fracture,  is 
translucent  on  the  edges,  and  resembled 
in  aspect  some  hornstones.  It  is  a 
nearly  pure  carbonate  of  lime,  contain- 
ing however  1.27  per  cent,  of  carbonate/ 
of  magnesia,  and  1.17  per  cent,  of  inso- 
luble matter,  of  which  .8  per  cent,  is 
soluble  silica."    (171) 

Marl 

"From  Chalk  Lake,  lots  one  and  two 
of  the  first,  and  lot  one  of  the  second 
concession  of  the  township  of  Roach, 
The  lak^  has  an  area  of 
about  seventy-five  acres.  The  marl, 
which  forms  the  l>ottom  of  the 
hike,  is  apparently  of  consider- 
able thickness,  but  its  exact  measure 
has  not  been  ascertained. 

"The  air-dried  material  is  earthv, 
somewhat  coherent;  color,  yellowish- 
white.  It  contains  root-fibres  and  somn 
shells. 


"An  analysis  by  Mr.  F.  G.  Wait  show- 
ed it  to  have  the  following  composi- 
tion: (after  drying  at  100  degrees  C. — 
Hygroscopic  w^aWr,  =  0.01  per  c-ent. )  : 

Lime 51.88 

Magnesia 0. 07 

Alumina .       0.09 

Ferric  oxide.:  0.08 

Potassa traces. 

Soda 

Carbonic  acid 40.86 

Sulphuric  acid 0.06 

Phosphoric  acid 0.01 

Silica,  soluble 0.05 

Insoluble  mineral  matter 2.11 

Organic  matter,  viz.,  vegetable 
fibre  in  a  state  of  decay  and 
products  of  its  decay,  such  as 
humus,  humic  acid,  etc.,  and 
possibly  a  little  combined 
water 4.77 


99.98 

'^Assuming  the  whole  of  the  lime  to 
be  present  in  the  form  of  carbonate, 
trifling  quantities  of  which  are,  how- 
ever, present  in  other  forms  of  combin-v 
ation,  the  amount  found  would  corre- 
spond to  92.64  per  cent,  carbonate  ol 
lime. 

*The  insoluble  mineral  matter  was 
found  to  consist  of  :    (172) 

Silica 1.67 

Alumina  and  ferric  oxide  . . .  0.38 

Lime 0.06 

Magnesia 0.02 

Alkalies   (?)    0.08 


2.11 


»» 


Longford  Quarries 


(ir»0)   G.S.C.   1.SG3.   pp.   101-3. 
(170)    Ibid.    p.   48S. 
(171)    Ibid,    p.    C21. 


The  Longford  are  among  the  most  im- 
portant limestone  quarries  in   the   Pro- 
vince.   Formerly  quarries  were  operated 
here  by  a  number  of  companies  or  in- 
dividuals, but  they  were  consolidated  un- 
der   one    management    in    1901.      ^e 
quarries   are    on     lots  20   to   28,   front 
range,  of  the  township  ol  Kama.      The 
stone  has  been  used  in  the  King  and 
Queen  street  subways  in  Toronto,  the 
date  stone  in  the  former  being  from  the 
yellow  layer  mentioned   below,     it  was 
also  used  in  the  foundations  of  the  Par 
liament  buildings  and     city     hall,     To- 
ronto,  and    in    the   Hamilton   tunnel    of 
the  Toronto,  Hamilton  and  Buffalo  rail- 
way.    It  is  bein^r  constantly  used  by  the 
Canadian   CJeneral   Electric   Company   of 
Peterboroufrli   as  they  extend  their  works. 
The  Grand  Trunk  railway  uses  the  stone 
for    their   work   in  Toronto  and   Hamil- 
ton.   It  lias  also  been  employed  as  a  flux 
at   the  Midland   blast  furnace.     A  small 
amount  of  the  rock  from   the  top  layer 

(172)  G.S.C,  1894,  p.  26  R. 
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it   used   for    burning    into    lime   at    the 
quarry. 

The  company  operating  the  quarries  is 
known  as  The  Longford  Quarry  Com- 
pany, Limited,  the  officers  of  which  are 
J.  B.  Tudhope,  president,  G.  ITiomaon; 
vice-president,  and  A.  McPherson,  secre- 
tary-treasurer. The  company  advertise 
"all  kinds  of  building,  bridge  and  dimen- 
sion limestone  always  on  hand."  The  fol- 
lowing are  given  as  the  results  of  crush- 
ing tests  of  the  stone  from  these  quar- 
ries, made  by  the  Department  of  Public 
Works  of   Canada,   November,    1895. 

"Sample  No.  1  : — "Area     exposed     to 
crushing,  2.9  inches  by  3  inches,  equals 
8.7  square  inches. 
"Height  of   sample,  3  inches. 
"Ultimate  crushing  load,  181,000  pounds. 

"  Crushing  strength  per  each  square 
inch,  20,805  pounds. 

"Sample  No.  2  : — "Area     exposed     to 
crushing,  3.4  inches  by  3.4  inches,  equals 
11.56  square  inches. 
"Height  of  sample,  3  inches. 
"Ultimate  crushing  load,  above  200,000 
pounds." 

(Note. — ^The  strength  of  No.  2  was  be- 
yond the  capacity  of  the  machine,  200,000 
pounds.) 

As  to  the  size  of  stone  produced  here 
it  may  bc^  stated  that  one  block  pre- 
pared for  the  King  Edward  Hotel,  To- 
ronto, measured  9  feet  by  4  feet  by  16 
inches. 

The  following  represents  a  section,  in 
descending  order,  in  one  of  the  quarries: 
Top,  rotten  or  weathered  bed  20  inches; 
thin  layer;  30  inch  bed,  succeeded  by 
beds  having  the  following  thicknesses,  in 
inches:  21,  16,  14,  4,  3,  12,  12,  12,  two  thin 
layers,  14,  2  1-2,  20.  The  top  layers  are 
fossiliferous  and  brittle  and  are  not  used 
for  cut  stone.  They,  however,  make  the 
best  lime. 

Analyses 


1. 

2. 

3. 

Lime 

. . .     53.42 

52.42 

.^4.28 

Magnesia 

.72 

.85 

16.25 

Carbon  dioxide  . . 

. . .     42.68 

42.00 

44.70 

Ferric   oxide 

;;)     .62 

.22 

.&4 

Alumina    

.41 

.72 

Sulphur  trioxide.. 

.17 

.30 

Alkalies 

.   ..       .05 

•••           ••••« 

Insoluble   residue 

2  78 

i..38 

2.80 

Loss  on  ignition  . 

•     •                       •     •  •    •    • 

1.78 

W  cL  %cri«       a*        ••        «•• 

.72 

.06 

Sulphuric  acid    . . 

•   •           •   •  •   •  • 

.44 

101.16      99.36      99.79 
1. — Sample  taken  from  30-inch  bed. 
2. — Sample  taken  from  brittle  or  rot- 
ten bed,  20  inches 

3. — Sample  taken  from  yellow  bed, 
which  has  a  thickness  of  24  inches  in  one 
of  the  quarries.  This  is  a  good  cutting 
stone,  and  letters  well.  The  date  stone, 
mentioned  above,  was  taken  from  this 
layer. 


Oxford 

Quotations  describing  the  limestone 
beds  of  Oxford  county  are  made  as 
follows  from  Reports  of  the  Geological 
Survey  and  Bureau  of  Mines: 

"An  outcrop  of  the  Corniferous  lime- 
stone occurs  near  Woodstock,  nearly  on 
the  axis  of  the  main  east  and  west  anti- 
clinal of  the  peninsula.  To  the  north  of 
this  exposure,  the  western  boundary  of 
the  formation  is  traced  by  the  abundant 
fossils,  which  are  found  loose  on  the 
surface,  in  Wallace  and  Elma."  (173) 

"In  Dereham,  where  only  clay  and  sand 
overlie  the  Corniferous  limestone,  natural 
springs  are  found,  yielding  small  quan- 
tities of  oi};  but  neither  the  wells  sunk 
in  the  clays  of  these  regions,  nor  the 
borings  into  the  limestones  beneath,  have 
as  yet  furnished  any  large  amount  of 
petroleum.  Small  portions  of  it  are, 
however,  still  escaping  at  these  points; 
which  are  on  the  lines  of  anticlinal  fold 
and  fracture,  and  are  thus  the  natural 
localities  both  for  the  accumulation  and 
the  discharge  of  the  petroleum  contain- 
ed in  the  subjacent  upraised  strata.  .  .  . 
Near  Tilsonburg,  in  Dereham,  two 
wells  were  sunk  in  1861.  In  one  of  these, 
after  passing  through  thirty  feet  of  clay, 
a  boring  of  ninety-six  feet  was  made 
in  the  Corniferous  limestone.  A  fissure 
yielding  petroleum  was  met  with  at 
twenty-£ve  feet  in  the  rock,  and  an- 
other at  thirty-eight  feet,  which  dis- 
charged small  quantities  of  oil,  with 
abundance  of  water  and  of  gas  at  inter- 
vals. Some  oil  was  also  obtained  be- 
neath the  clay,  at  the  surface  of  the 
rock."     (174) 

''Masses  of  crystalline  (travertine  [cal- 
careous tufa]  occur  in  fissures  in  the 
fi^ypsifcrous  rocks  at  Oneida  and  else« 
where.  Recent  deposits  of  a  similar 
nature,  from  calcareous  springs,  ore 
abundant  in  many  parts  of  western 
Canada,  as  at  Dundas,  Niagara,  Wood-» 
•toek  and  near  Toronto.  These  traver- 
tines are  sometimes  solid  and  crystalline,, 
Jike  adabaateo- ;  and  at  othere  po>rouA  and 
•tufaceous.  They  often  enclose  or  in- 
tcrust  mosses,  leaves  and  -branches  of 
trees"    (175). 

:  "Westward  from  Pans  rock  is  next 
^exposed  at  the  Grand  Trunk  railway 
•hridfire  at  Woodstock.  Thia  outcrop  re- 
^emblf^s  the  cherty  coralline  limeptone^ 
of  the  Corniferous  as  already  described: 
it  contains  beautifully  preserved  exam- 
ples of  Favosites  hemispherica  as  well  as 
F.  polymorpha  (Billings),  numerous 
Diphyphyllidae  and  Cyathophyllidae 
and  Bryozoa.  .   . 


(173)  G.   S.  C.  1863,  p.  371. 

(174)  Ibid,  p.  787. 
(173)  Ibid,  p.  453. 
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"Below  this  are  about  eight  feet  o£ 
thin-bedded  blue  fossiliferoufl  limestone 
more  or  less  cherty  and  bituminous 
througiiout.  .  .  . 

"More  of  the  above  corals  in  fewer 
numbers  and  very  numerous  impressions 
of  Bryozoa,  particularly  the  Fenestel- 
lidae.  The  substance  of  thoae  forms 
lA  unfortunately  entirely  i^one  and  their 
only  .remains  are  the  impressionfl  on 
the  flinty  nodules. 

Quarries 

"Occasional  exposures  are  seen  in  the 
valley  of  the  Thames  towards  Beachf 
ville,  where  a  number  of  quarries  are 
operated  on  a  rock  oi  decidedly  different 
general  appearance  from  that  at  Wood^ 
stock.  East  of  the  village  and  north 
of  the  river  a  quarry  has  been  opened, 
the  surface  layers  of  which  are  some- 
what coralline,  while  the  underlying 
rx>ck  is  of  a  whitish  color  and  carries 
bitumen.  Across  the  river  an  exten- 
sive quarry  shows  this  white  layer  with 
fucoids,  Oonocardium  trigonale  and  nu- 
merous Athyris  spiriferoides,  with  a 
less  abundance  of  Zaphrentis  proliiica. 
This  white  rock  gives  an  excellent  an- 
alysis as  below: 

Per  cent. 

Water 0.20 

Silica 0.13 

Alumina trace. 

Ferrous  oxide     0.22 

Calcium  oxide 53.71 

Magnesium  oxide traco 

Sulphur  trioxide 0.3* 

Ignition  loss 43 .  92 

"Three  feet  below  this  bed  are  a  few 
feet  of  friable  rock,  followed  by  eight 
feet  of  thick-bedded  (10  to  12  inches) 
limestone  suitable  for  building  pur- 
poses. Traces  of  petroleum  are  found 
in  the  corals  and  other  porous  parta 
of  these  beds.  Below  the  village  Air.  Jas. 
Bremner  is  carrying  on  extensive  quar- 
rying operations  on  beds  which  are 
higher  (?)  than  the  above.  The  quar- 
ries are  not  opened  to  any  depth  as,  at 
about  seven  feet,  a  water-bearing  stra- 
tum is  cut  which  renders  operations  be- 
low this  level  more  difficult.  The  stone 
being  quarried  is  more  massive  than  at 
the  upper  quarries  and  shows  less  pe- 
troleum and  fewer  fossils.  This  rock 
also  makes  a  good  lime,  of  particular 
value  for  chemical  purposes  owing  to 
its   freedom    fiom   magnesia. 

"A<»say  of  limestone  from  the  Bi^m- 
per   quarries* 

Per  c^nt. 

Water 0.55 

Siliea U.4« 

Aluwina 7  .42 


Ferric  oxide 1 .50 

Calcium  oxido 49.97 

Magnesium  oxido trace. 

"About  twenty^five  men  are  employed 
in  the  various  quarries  at  Beachville. 

"Returning  to  Paris,  and  continuing 
the  section  northward  we  find  sur- 
rounding Paris  rolling  hills  of  glacial 
detritus  bearing  isolated  boulders  of 
limestone  (sometimes  of  considerable 
size)  which  are  collected  and  burned  to 
Mme  at  various  mncJd  kilns"  (176) 

Parry  Sound  District 

Silurian  strata  are  almost  absent 
from  the  territory  embraced  in  this  dis- 
trict. 

Th«  limestone  occurrences  noted  in 
the  district  are  thus  described  : 

"A  group  of  islands  situated  about 
(Georgian  Bay,  between  Parry  Sound  and 
Franklin  Inlet,  and  designated  on  Bay- 
field's chart  as  the  Limestone  Islands, 
very  probably  belongs  to  the  series  of 
rocks  [Trenton  group]  under  descrip- 
tion'' (177).  I  am  told  these  islands  pos- 
sess no  good  iharbor,  and  stone  can  only 
he  transported  from  them  with  difficulty. 

The  following  analysis  of  a  sample 
of  the  Cambro-Silurian  rock  on  the 
Limestone  islands  was  made  by  a  chem* 
ist  in  the  United  States  for  Mr,  J.  B- 
Miller,  of  Parry  Sound: 

Per  cent- 

(Jalcium  carbonate 04 .4H 

Magnesium  carbonate 4 .  03 

Alumina  and  ferric  oxide 0.52 

Silica 0.76 

Total 99.79 

'  This   is  equivalent  to  52.91   per  cent, 
of  lime  and  1.92  of  magnesia. 

Orystailine  Limestones 

''The  crystalline  limestones  of  the 
above  region  [between  Georgian  bay 
and  Lake  Nipissing]  belong  to  at  least 
three  distinct  bands,  and  it  is  probable 
that  some  of  the  exposures  belong  to  a 
fourth,  iand  others,  possibly  to  a  fifth 
band.  With  the  exception  of  one 
locality,  mentioned  by  Mr.  Murray, 
more  than  20  years  ago,  these  lime- 
stones have  not  hitherto  been 
noticed  in  any  of  the  reports  of  the 
Survey,  and  their  existence  does  not  yet 
appear  to  be  generally  known  by  the  in- 
habitants of  the  district  itself,  although 
for  many  reasons  they  are  of  much  im- 
portance in  relation  to  the  settlement  of 
the  country.  1  shall  now  give  the  princi- 
pal facts  ascertained  in  regard  to  each  of 

(176)   B.M.,   Vol.   XII.,   pp.  148-49. 
UTT)  G.S.C..  1863,  p.  193. 
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these  bands  during  the  short  time  at  my 
disposal  near  the  end  of  the  season.  The 
greater  part  of  this  region  is  still  in  a 
state  of  wilderness,  and  diHicult  to  ex- 
plore for  geological  details  but  towards 
Parry  Sound  itself  it  is  becoming  set- 
tled, and  the  roads  which  are  being  made 
in  that  vicinity  gave  us  facilities  which 
did  not  exist  a  few  years  ago. 

Burton   Band 

*'  The  most  western  band  of  limestone 
of  which  I  could  get  any  information  is 
reported  to  be  well  developed  in  the  vi- 
cinity of  Wa-wash-kftise  (Lattle  Deer) 
Lake,  in  the  townships  of  Burton  and 
McKenzie,  and  Ka-wa-shaig-amog  (Clear 
Water)  Lake,  the  position  of  which  ia 
not  yet  definitely  located,  but  which  ap- 
pears to  be  near  the  northeast  corner 
of  Wilson.  On  Iron  Island,  in  Lake  Nip- 
issing  itself,  Mr.  Murray  has  described 
a  crystalline  limestone  of  Laurentian 
age  which  would  lie  in  the  course  of  the 
northward  continuation  of  the  band  un- 
der consideration.  About  a  quarter  of 
a  mile  west  of  the  southern  expansion 
of  Lake  Wa-wash-kaise,  the  limestone  of 
this  band  is  said  to  come  out  in  great 
force  around  a  small  lake  in  the  eastern 
part  of  the  township  of  Burton,  from 
which  circumstance  I  propose  to  give  the 
band  this  name.  It  is  stated  to  be  near- 
ly white  in  this  locality,  and  to  be  worn 
into  numerous  caves.  An  exposure  of 
crystalline  limestone  was  reported  to  ex- 
ist on  the  southern  part  of  Shibaishkong 
Island,  a  few  miles  northwest  of  Parry 
Soimd,  and  if  this  be  a  fact  it  may  re- 
present a  southward  continuation  of  the 
Burton  band. 

Parry  Sound  Band 

"  The  band  of  crystalline  limestone,  on 
which  the  most  exposures  were  found 
was  traced  from  the  southwest  corner 
of  the  township  of  McDougail,  near 
Parry  Sound  village,  in  a  general  bear- 
ing of  M.  14  degrees  E  (ast.)  for  a  dis- 
tance of  about  forty  miles,  or  into  the 
township  of  Ferrie.  The  courses  of  the 
other  Laurentian  limestone  bands  of  this 
region  appear  to  be  nearly  parallel  to 
this,  which,  I  may  mention,  is  also  the 
general  bearing  of  many  of  the  siinilar 
bands  which  have  been  traced  out  by  Sir 
Wm.  Logan,  in  the  country  north  of  the 
Ottawa.  The  band  under  consideration, 
which  I  propose  to  call  the  Parry 
Sound  band,  must  have  a  thickness  of 
upwards  of  one  hundred  feet  in  many 
places.  It  consists,  for  the  most  part, 
of  a  very  pure,  coarsely  crystalline  lime- 
stone, which  is  usually  white  or  very 
light  grey,  but  is  often  tlns^ed  pink,  green 
or  yellow.  On  burning  it  yields  an  ex- 
cellent Ihne.  Among  the  minerals  which 
I  found  associated  with  it  were  graphite 
and    serpentine;    the    former   as    scales, 


disseminated  through  the  mass,  and  on 
Manitouwabin  Lake  occurring  in  lumps 
of  two  or  three  inches  in  diameter;  and 
the  latter  in  grains  and  masses  of  an 
inch  or  two  in  diameter,  on  lot  32,  con- 
cession A,  Uagerman,  at  the  east  end 
of  Lorimer  Lake.  Along  with  tiie  ser- 
pentinous  portion  of  the  limestone  at 
this  locality  there  is  a  line-grained  and 
semi-crystalline  rock,  having,  on  fresh 
fracture,  very  much  the  appearance  of 
a  dolomite,  but  which  Dr.  Harrington 
finds,  on  examination,  to  consist  of  line 
grains  of  quartz  in  a  matrix  of  lime  feld- 
spar. This  rock  contains  spots  a  few 
inches  in  diameter,  stained  to  a  beau- 
tiful purple  tint  by  some  compound  of 
iron.  Its  position  appeared  to  be  near 
the  western  limit  of  the  band,  which  is 
flanked  on  this  side  by  gneiss,  composed 
principally  of  quartz  and  lime  feldspar. 
The  Imiestone  near  the  junction  of  the 
gneiss  contains  crystals  of  pyroxene  and 
specimens  of  yellow  mica,  having  the 
laminae  arranged  in  a  radiating  form, 
or  at  right  angles  to  the  greater  dia- 
meter of  the  mass.  About  the  line 
between  Lots  33  and  34,  of  the  Northern 
Road  in  this  vicinity  a  natural  culvert, 
excavated  in  the  limestone,  passes  un- 
der the  road,  and  conveys  a  small  stream 
which  runs  into  the  head  of  Lorimer 
Lake.  The  rock  is  here  coarsely  crystal- 
line and  nearly  white,  and  does  not 
crumble  under  the  influence  of  the  wea- 
ther. 

**On  Lot  28,  Concession  1,  McDougail, 
about  one  mile  east  of  Parry  Sound  vil- 
lage, where  this  band  is  quarried  for 
lime-burning,  it  is  very  much  reduced  in 
thickness,  and  appears  to  be  pinched  out 
entirely  a  short  distance  to  the  north- 
ward. At  the  lime  kiln  it  dips  west- 
ward at  a  high  angle,  and  consists  of 
12  feet  of  pure  friable  light  pink  and 
green,  coarsely  crystalline  limestone,  un- 
derlaid by  twenty  or  thirty  feet  of  simi- 
lar limestone,  interstratifled  with 
gneissic  beds,  and  holding  pebbles, 
and  concretions.  The  latter  ap- 
pear to  be  made  up  principally  of 
pyroxene,  while  the  pebbles,  whioh, 
are  partly  rounded  and  partly  angular, 
consist  of  quartz  with  layers  of  crys- 
talline hornblende.  The  largest  pebble 
observed  was  about  a  foot  in  diameter, 
and  most  of  them  were  under  three 
inches. 

"The  rock  which  is  here  immediately 
aaswciated  with  the  limestone  is  a  re- 
markable looking  diorite,  consisting  of 
a  white  ground,  thickly  mottled  with 
patches  of  dark  green  or  blackish  horn- 
blende, having  their  longer  diameter  ar- 
ranged parallel  to  the  general  bed- 
ding. This  appears  to  be  the  rock 
which  Mr.  Vennor  has  described  in 
the  Hasting,  Lanark  and  Renfrew  re- 
gion under  the  name  of  ' 'blotched  dio- 
rite." I  found  the  same  rock  along  the 
face  of  the  hill  on  the  north.  «ldft  ol  ^.Va 
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brook,  at  the  head  of  Cartridge  inlet, 
which  riina  parallel  to  Long  Inlet,  at  a 
distance  of  two  or  three  miles  south 
of  it,  both  inlets  being  between  the  two 
northern  mouths  of  the  Mujskoka  Kiver. 
I  should  not  be  surprised  if  it  should 
be  found  that  it  forms  the  western  flank 
of  a  band  of  limestone  concealed  in  the 
valley  of  the  brook. 

''Crystalline  limestone  is  said  to  oc- 
cur at  the  head  of  the  bay,  about  one 
mile  west  of  the  Indian  village  on  the 
south  side  of  Parry  Island,  which  would 
be  the  most  southern  known  exposure 
of  the  Parry  Sound  band.  It  is  reported 
as  occurring  next  on  ix>t  3U,  Concession 
XI.  of  Foley.  The  lime  kiln  above  men- 
tioned is  a  mile  further  to  the  north- 
ward. The  next  locality  at  which  it  is 
seen  is  said  to  be  on  the  northern  part 
of  Lot  22,  Concession  1,  of  McDougall. 
It  is  well  exposed  on  Lot  18,  Con- 
cession ILj  of  the  same  township, 
on  a  small  pennisula  at  the  east  end 
of  Mill  Lake,  where  it  consists 
of  about  sixty  feet  of  creamy-white  and 
light-pinkish  coarsely  crystalline  lime- 
stone, with  some  included  lenticular 
bands  and  smaller  masses  of  hornblende. 
The  dip  is  eastward,  at  an  angle  of  36 
to  40  degrees.  It  next  appears  at  the 
edge  of  the  water  of  this  lake,  under 
a  clitf  on  Lot  18.  Conc(  ssi'  n  ill.,  and  again 
forming  the  surface  of  a  hill  on  Lot  17, 
Concession  liJ.,  and  dipping  eastward  at 
an  angle  of  60  to  70  degrees.  Here  it  is 
full  of  pebbles  and  concretions,  like  those 
at  the  lime  kiln,  and  it  is  underlnid  by 
the  mottled  diorite  above  described.  The 
latter  rook  is  cut  by  veins  of  coarse 
granite,  holding  masses,  a  few  inches  in 
diameter,  of  black  magnetic  iron  ore, 
which  contains  traces  of  manganese  and 
titanium. 

"The  coarsely  crystalline  limestone 
of  this  hand  is  largely  exposed 
about  the  outlet  and  eastern  ex- 
tremitv  of  Manitouwabin  Lake,  in 
Concospions  VL.  VH.  nnd  VIIL,  ^fc- 
Kellar.  Between  this  lake  nnd  the 
localities  which  have  been  described  about 
thp  eastern  extremity  of  Jyorimer  I^ke, 
it  is  said  to  occur  on  Lot  19,  Concession 
I,  Hacrerman.  and  beyond  the  latter  lake, 
about  Lot<^  43  ond  44.  Oon<'essions  A  and 
B,  on  the  Xorthern  Road  in  the  <»ame 
township.  Mr.  D.  F.  McDonald  of  Parry 
Sound,  to  -whom  Jam  indebted  for  niany 
iispfnl  fact"  in  reference  to  the  Parry 
Sound  district,  informed  me  that  a  coarse, 
whitish,  orvstalline  limestone,  which 
would  ho  on  the  run  of  this  band,  is 
well  dcvelopod  on  Lot  fiO.  Concession  B, 
and  Lots  ,'>0  and  60.  Concession  A.  in 
TLif'erman  and  T  liavr*  boon  ass^nred  that 
a  similar  limestone  is  found  on  Lot  35. 
Concession  XL,  Croft.  Thij^  brinjrs  us 
close  to  Maple  Island  on  the  Maeanata- 
wan  Biver,  in  the  southeastern  part  of 
McKenzie,  from  which  Mr.  Murrav   traced 


this  band  for  three  miles  to  the  north- 
w^ard.  He  describes  it  as  dipping  east- 
ward at  a  high  angle,  and  as  holding 
graphite,  yellow  mica  and  iron  pyrites. 
T^e  thickness  is  not  stated,  but,  accord- 
ing to  bis  accompanying  plan,  it  would 
be  at  least  300  feet.  Further  on,  the 
limestone  occurs  on  the  Northern  Road, 
about  the  centre  of  the  Township  of 
Ferrie,  and  at  the  intersection  of  this 
road  with  Deer  River.  Beyond  this,  crys- 
talline, whitish  limestones,  in  which  cav- 
erns are  formed,  are  known  to  occur 
abundantly  in  the  rear  of  Ferrie  and 
in  the  unsurveyed  township  to  the  north 
of  it,  and  also  on  Lake  Minisegog;  but 
it  is  uncertain  whether  these  represent 
a  continuation  of  the  Parry  (Sound  band 
or  not.  It  is  possible  that  the  band, 
which  appears  to  run  in  the  same  course 
from  the  eastern  part  of  the  township 
of  Pringle  to  the  south  Bay  of  Lake  Nip- 
issing,  is  a  continuation  of  the  band  un- 
der consideration;  although  it  is  equally 
probable  that  it  belongs  to  the  one  to 
be  next  described. 

Nipissing  Road  Band 

"A  band  of  crystalline  limestone  is 
traceable  by  numerous  exposures  on  and 
near  the  Nipissing  Road,  from  the  town- 
ship of  Chapman  all  the  way  to  South 
Bay,  on  Lake  Nipissing,  a  distance  of 
about  thirty  miles,  the  bearing  of  its 
general  course  being  about  N.  (1  degrees 
£.  (ast).  I  propose  to  call  this  the  Nip- 
issing Road  band.  Its  whole  width  was 
not  seen  at  any  of  the  exposures  which 
came  under  my  notice,  but  it  is.  prob- 
ably, not  less*  than  one  hundred  feet. 
In  general  character  it  is  a  light-grey 
or  whitish,  moderatelv  coarselv  crvstal- 
line  limestone.  It  crops  out  at  the  fol- 
lowing localities  (stated  in  order  from 
south  to  north),  which  are  given  part- 
ly from  my  own  obseT\Tition  and  partly 
from  information  which  appeared  re- 
liable : 

"Lot  24,  Concession  IX.,  township  of 
Chapman,  on  the  Distress  River.  Lots 
110,  112,  114  and  120.  Concession  B,  in 
the  same  township.  Opposite  the  ends 
of  Lots  126  and  120,  Concession  B. 
township  of  Lount.  Lots  137  to  142. 
Concessions  A  and  B.  in  Lount.  On 
the  road  between  Concessions  VI. 
and  VII.,  on  Lot  6.  Pringle.  Lot 
202.  Road  Ransre,  township  of 
Xipissinp.  near  Muckwabi  Lake.  About 
Lot  215.  Road  Ranjre  A.Nipissinp.  About 
the  western  corner  of  T^ot  218,  Road 
Ranpe  B.  Xipi^tsine.  On  the  peninsula  be- 
tween Namannitieong  River  and 
South  Bay.  Lake  Nipissing,  op- 
posite "the  landine."  or  the 
termination  of  the  Nipissing  Road. 
Similar  lin»e«tone  is  said  to  occur  on 
one  of  the  Manitou  Islands  in  the  east- 
ern part  of  T/ake  Nipissing,  which  lie  in 
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the   continiuition  of  the  strike   of   this 
band  to  the  northward. 

''Southward  this  band  may,  perhaps, 
be  represented  by  an  exposure  of  crys- 
talline limestone,  said  to  occur  at  Goff's 
Mill,  in  the  Township  of  Foley;  and  it  is 
not  impossible  that  the  limestones  of 
Robert's  Bay  (about  to  be  described) 
may  belong  to  the  same  band."  (178) 

"Among  the  most  interesting  rocks  at 
Parry  Sound  are  the  crystalline  lime- 
stones, which  were  studied  some- 
what carefully  for  a  few  days  in  the 
hope  that  they  would  provide  a-  clue  to 
the  stratigraphical  arrangement  of  the 
rocks  of  the  region.  A  general  account 
of  the  limestone  bands  of  the  region  has 
been  given  by  Dr.  Bell. 

"It  was  thought  that  if  they  were 
regularly  interbedded  with  the  schists 
the  general  relations  of  the  schistose 
rocks  might  be  made  out  by  following 
the  e&Mly-recognized  band  of  limestone. 
In  general  these  limestones  are  white, 
gray  or  flesh-colored,  coarsely  crystal- 
line, sometimes  pure,  but  often  "con- 
taining darker  grains  of  various  sili- 
cates, and  usually  also  fragments  of 
adjoining  schists,  twisted  and  curled 
in  an  extraordinary  way,  as  if  the 
limestone  had  torn  them  off  like  an 
eruptive. 

**Xhe  limestones  near  Parry  Harbor 
were  visited  under  the  guidance  of  Mr. 
Adair,  who  observes  8U<£  things  careful- 
ly, and  had  already  studied  their  distri- 
bution. Near  Parry  Harbor  there  are 
a^^arently  two  parallel  bands  of  lime- 
stone, one  with  a  strike  of  55  degrees  to 
60  degrees  and  a  dip  of  25  degrees  to  the 
southeast,  and  a  quarter  of  a  mile  south- 
west of  this  another  band  with  a  strike 
of  65  degrees  or  70  degrees  and  a  very 
gentle  dip  to  the  northwest.  The  direc- 
tion, as  well  as  the  angle  of  dip  is  varia- 
ble, and  no  outcrop  can  be  followed  more 
than  a  few  hundred  yards,  though  a  suc- 
cession of  outerops  following  the  same 
general  direction  can  be  recognized.  The 
thickness,  too,  is  very'  irregular,  being 
sometimes  more  than  a  hundred  feet, 
and  then  rapidly  thinning  out  till  the 
band  is  lost  among  other  rocks.  There 
is  no  distinct  stratification,  and  we  may 
suppose  that  any  traces  of  beddin^r  have 
been  obliterated  by  the  process  of  crys- 
tallization, or  by  the  squeezing  to  which 
they  have  evidently  been  subjected.  As 
limestone  is  the  softest  rock  of  the  re- 
gion, it  has  been  forced  to  adapt  itself 
to  the  forms  of  the  other  rock  masses. 
The  accompanying  schistose  rock,  pray, 
fine-grained  gneiss  or  hornblende  schist, 
is  always  much  contorted  and  crumpled, 
and  the  proximity  of  the  limestone  may 
be  recognized  in  this  way,  as  noticed  by 
Mr.  Adair.  The  various  outcrops  of  lime- 
stone   near    the    town,    if    continuous. 


(178)  GJ3.C..  1876-77,  pp.  202-207. 


would  make  one  or  two  bands  a  mile 
and^  a  half  long,  probably  extending  at 
least  four  miles  to  the  northeast,  since 
limestone  occurs  again  on  the  shore  and 
on  an  island  of  Mill  lake.  Whether  it 
continues  on  in  the  same  direction  is  un- 
certain, but  several  bands  will  be  noted 
later  suggesting  this.  A  small  outcrop 
of  limestone  is  found  also  at  Depot  Har- 
bor, on  Parry  Island,  four  miles  west  of 
Parry  Harbor."  (179) 

Peel 

Exposures  of  strata  of  the  Medina, 
Olinton  and  Niagara  formations  aire 
found   in    this   county.     The     following 

quotations  are  the  only  descriptions  I 
have  met  with  concerning  the  lime- 
stones : 

"Two  of  the  main  indentations  [in  the 
escarpment]  are  on  the  Credit  in  Cale- 
don"   (180). 

*'The  river  Credit,  in  Caledon,  is  flank- 
ed on  both  sides  by  the  cliffs  of  the  Nia- 
gara limestone,  in  some  places  a  hundred 
feet  high;  these  in  ascending  the  valley 
meet  on  the  ninth  lot  of  the  fourth 
range  of  the  township  near  Beliefon- 
taine,  and  from  a  crescent-shaped  pre- 
cipice, over  which  the  river  falls  in  a 
cascade"   (181). 

"Prof.  Chapman  notes  the  occurrence 
of  a  very  large  block  of  Black  River 
limestone  in  Albion,  on  the  highest  part 
of  the  Oak  Ridge"  (182). 

Perth 

The  following  quotations  show  the  dis- 
tribution of  the  Corniferous  in  this  coun- 
ty. There  are  now  important  quarries 
at  St.  Marys,  where  very  pure  lime  is 
produced.  Tlie  stone  is  pure  enough  to 
use  in  beet  sugar  manufacture. 

''An  outcrop  of  the  Corniferous  lime- 
stone occurs  near  Woodstock,  nearly  on 
the  axis  of  the  main  eas-t  and  wesit  an- 
ticlinal of  the  peninsula.  To  the  norcn 
of  this  exposure,  the  western  boundary 
of  tlie  formation  is  traced  by  the  abund- 
ant fossils,  which  are  found  locx^e  ou  the 
burface.  in  Wallace  and  Elma"  (183). 

"In  the  south-western  area,  which  in- 
clu(l(^  the  region  between  the  lakes  Erie 
and  St.  (.'.lair,  the  c:ormferous  limestones 
appear  to  become  somewhat  lighter 
in  color,  and  more  granular  in  texturs 
than  they  are  to  the  east.  In  this  rt 
spect  they  approach  in  character  to  the 
rock's  of  the  same  formation  in  Ohio  and 
others  of  the  western  States  of  the  Am- 

(170)  R.M..  Vol.  IX..  p.  im. 

(ISO)  G.S.C..    1863.    p.    315. 

(181)  Ibid.    pp.    327-8. 

am  Ibid,    p.    895. 

(184)  Ibid,  p.  371. 
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brook,  at  the  head  of  Cartridge  inlet, 
which  riina  parallel  to  Long  inlet,  at  a 
distance  of  two  or  three  miles  south 
of  it,  both  inlets  being  between  the  two 
northern  mouths  of  the  Mujskoka  iiiver. 
I  should  not  be  surprised  if  it  should 
be  found  that  it  forms  the  western  flank 
of  a  band  of  limestone  concealed  in  the 
valley  of  the  brook. 

"Crystalline  limestone  is  said  to  oc- 
cur at  the  head  of  the  bay,  about  one 
mile  west  of  the  indian  village  on  the 
south  side  of  Parry  island,  which  would 
be  the  most  southern  known  exposure 
of  the  Parry  Sound  band.  It  is  reported 
as  occurring  next  on  Lot  3U,  Concession 
XI.  of  Foley.  The  lime  kiln  above  men- 
tioned is  a  mile  further  to  the  north- 
ward- The  next  locality  at  which  it  is 
seen  is  said  to  be  on  the  northern  part 
of  Lot  22,  Concession  i,  of  McDougall. 
It  is  well  exposed  on  Lot  18,  Con- 
cession ll,f  of  the  same  township, 
on  a  small  pennisula  at  the  east  end 
of  Mill  Lake,  where  it  consists 
of  about  sixty  feet  of  creamy-white  and 
light-pinkish  coarsely  crystalline  lime- 
stone, with  some  included  lenticular 
bands  and  smaller  masses  of  hornblende. 
The  dip  is  eastward,  at  an  angle  of  36 
to  40  degrees,  it  next  appears  at  the 
edge  of  the  water  of  this  lake,  under 
a  clitf  on  ix>t  18,  Concrssi  n  ili.,  and  again 
forming  the  surface  of  a  hill  on  Lot  17, 
Concession  111.,  and  dipping  eastward  at 
an  angle  of  60  to  70  degrees.  Here  it  is 
full  of  pebbles  and  concretions,  like  those 
at  the  lime  kiln,  and  it  is  underlaid  by 
the  mottled  diorite  above  described.  The 
latter  rook  is  cut  by  veins  of  coarse 
granite,  holding  masses,  a  few  inches  in 
diameter,  of  black  magnetic  iron  ore, 
which  contains  traces  of  manganese  and 
titanium. 

"The  coar«*eIv  crvstalline  limestone 
of  this  band  is  largely  exposed 
about  the  outlet  and  eastern  ex- 
tremitv  of  Manitouwabin  Lake,  in 
ConcePfiions  VL,  VII.  nnd  Vin.,  ^fc- 
Kellar.  Between  this  lake  nnd  the 
localities  which  have  been  doi^cribed  about 
the  eastern  extremity  of  Tyorimer  I^ke, 
it  is  said  to  occur  on  Lot  19,  Concession 
L  Hacrerman.  and  beyond  the  latter  lake, 
about  Lot*?  43  and  44.  Concessions  \  and 
B,  on  the  Northern  Road  in  the  same 
township.  Mr.  D.  F.  McDonald  of  Parry 
Sonnd.  to  whom  Tarn  indebted  for  ^nany 
nspfiil  faot«  in  rofcrcnoc  to  tho  Parry 
Sonnd  district,  informed  me  that  a  coarse, 
whiti<*h.  prv«;tnllino  limo?»fonc.  whi'*h 
would  bp  on  tho  rnn  of  fhis  band,  is 
well  developed  on  Jjof  C>fi.  Concession  B, 
and  Lots  r)0  and  flO.  Concession  A.  in 
Ha^'pripan  anri  I  liavi'  boon  a-^^urod  that 
a  similar  limpstonc  is  found  on  Lot  35, 
Concession  XT.,  Croft.  This  brinjrs  ns 
close  to  Maple  island  on  the  Macranata- 
wan  Biver,  in  the  sonthea stern  part  of 
McKenzie,  from  which  Mr.  Murray   traced 


this  band  for  three  miles  to  the  north- 
ward. He  describes  it  as  dipping  east- 
ward at  a  high  angle,  and  as  holding 
graphite,  yellow  mica  and  iron  pyrites. 
The  thickness  is  not  stated,  but,  accord- 
ing to  his  accompanying  plan,  it  would 
be  at  least  300  feet.  Further  on,  the 
limestone  occurs  on  the  Northern  Koad, 
about  the  centre  of  the  Township  of 
Ferrie,  and  at  the  intersection  of  this 
road  with  Deer  River.  Beyond  this,  crys- 
talline, whitish  limestones,  in  which  cav- 
erns are  formed,  are  known  to  occur 
abundantly  in  the  rear  of  Ferrie  and 
in  the  unsurveyed  township  to  the  north 
of  it,  and  also  on  Lake  Minisegog;  but 
it  is  uncertain  whether  these  represent 
a  continuation  of  the  Parry  {Sound  band 
or  not.  It  is  possible  that  the  band, 
which  appears  to  run  in  the  same  course 
from  the  eastern  part  of  the  township 
of  Pringle  to  the  south  Bay  of  Lake  Nip- 
issing,  is  a  continuation  of  the  band  un- 
der consideration;  although  it  is  equally 
probable  that  it  belongs  to  the  one  to 
be  next  described. 

Nipissing  Road  Band 

"A  band  of  crystalline  limestone  is 
traceable  by  numerous  exposures  on  and 
near  the  Nipissing  Road,  from  the  town- 
ship of  Chapman  all  the  way  to  South 
Bay,  on  Lake  Ndpissing,  a  distance  of 
about  thirty  miles,  the  bearing  of  its 
general  course  being  about  N.  6  degrees 
£.  (ast).  I  propose  to  call  this  the  Nip- 
issing Road  band.  Its  whole  width  was 
not  seen  at  any  of  the  exposures  which 
came  under  my  notice,  but  it  is.  prob- 
ably, not  less  than  one  hundred  feet. 
In  general  character  it  is  a  light-grey 
or  whitish,  moderately  coarsely  crystal- 
line limestone.  It  crops  out  at  the  fol- 
lowing localities  (stated  in  order  from 
south  to  north),  which  are  given  part- 
ly from  my  own  observation  and  partly 
from  information  which  appeared  re- 
liable : 

"Lot  24,  Concession  IX.,  township  of 
Chapman,  on  the  Distress  River.  Lots 
110.  112,  114  and  120,  Concession  B,  in 
the  same  township.  Opposite  the  ends 
of  Lots  126  and  120,  Concession  B. 
township  of  Lount.  Lots  137  to  142. 
Concessions  A  and  B.  in  Lount.  On 
the  road  between  Concessions  VI. 
and  VTI.,  on  Lot  6,  Pringle.  Lot 
202.  Road  Range,  township  of 
Xipis«inp.  near  Mnckwabi  Lake.  About 
Lot  215.  Road  Range  A.  Nipissing.  About 
the  western  corner  of  Lot  218,  Road 
Ranpre  B.  Nipi^-sine.  On  the  peninsula  be- 
tween Xamannitigong  River  and 
South       Bay.       T^ake       Nipissing,      op- 


posite 


the       landing 


or 


the 


termination  of  the  Nipissing  Road. 
Similar  1  invest  one  is  said  to  occur  on 
one  of  the  Maniton  Islands  in  the  east- 
em  part  of  I^ake  Nipissing.  which  lie  in 
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the  continiuition   of  the  strike   of   this 
band  to  the  northward. 

•'Southward  this  band  may,  perhaps, 
be  represented  by  an  exposure  of  crys- 
talline limestone,  said  to  occur  at  Golf's 
Mill,  in  the  Township  of  Foley;  and  it  is 
not  impossible  that  the  limestones  of 
Robert's  Bay  (about  to  be  described) 
may  belong  to  the  same  band."  (178) 

** Among  the  most  interesting  rocks  at 
Parry  Sound  are  the  crystalline  lime- 
stones, which  were  studied  some- 
what carefully  for  a  few  days  in  the 
hope  that  they  would  provide  a*  clue  to 
the  stratigraphical  arrangement  of  the 
rocks  of  the  reigion.  A  general  account 
of  the  limestone  bands  of  the  region  has 
been  given  by  Dr.  Bell. 

"It  was  thought  that  if  they  were 
regularly  interbedded  with  the  schists 
the  general  relations  of  the  schistose 
rocks  might  be  made  out  by  following 
the  easily- recognized  band  of  limestone. 
In  general  these  limestones  are  white, 
gray  or  flesh-colored,  coarsely  crystal- 
line, sometimes  pure,  but  often  "con- 
taining darker  grains  of  various  sili- 
cates, and  usually  also  fragments  of 
adjoining  schists,  twisted  and  curled 
in  an  extraordinary  way,  as  if  the 
limestone  had  torn  them  off  like  an 
eruptive. 

**'rbe  limestones  near  Parry  Harbor 
were  visited  under  the  guidance  of  Mr. 
Adair,  who  observes  such  things  careful- 
ly, and  had  already  studied  their  distri- 
bution. Near  Parry  Harbor  there  are 
apparently  two  parallel  bands  of  lime- 
stone, one  with  a  strike  of  55  degrees  to 
00  degrees  and  a  dip  of  25  degrees  to  the 
aoutheast,  and  a  quarter  of  a  mile  south- 
west of  this  another  band  with  a  strike 
of  65  degrees  or  70  degrees  and  a  very 
gentle  dip  to  the  northwest.  The  direc- 
tion, as  well  as  the  angle  of  dip  is  varia- 
ble, and  no  outcrop  can  be  followed  more 
than  a  few  hundred  yards,  though  a  suc- 
cession of  outcrops  following  the  same 
general  direction  can  be  recognized.  The 
thickness,  too,  is  very'  irregular,  being 
sometimes  more  than  a  hundred  feet, 
and  then  rapidly  thinning  out  till  the 
band  is  lost  among  other  rocks.  There 
is  no  distinct  stratification,  and  we  may 
suppose  that  any  traces  of  bedding  have 
been  obliterated  by  the  process  of  crys- 
tallization, or  by  the  squeezing  to  which 
they  have  evidently  been  subjected.  As 
limestone  is  the  softest  rock  of  the  re- 
gion, it  has  been  forced  to  adapt  itself 
to  the  forms  of  the  other  rock  masses. 
The  accompanying  schistose  rock,  gray, 
fine-grained  gneiss  or  hornblende  schist, 
is  always  much  contorted  and  crumpled, 
and  the  proximity  of  the  limestone  may 
be  recognized  in  this  way,  as  noticed  by 
Mr.  Adair.  The  various  outcrops  of  lime- 
stone   near    the    town,    if    continuous. 


would  make  one  or  two  bands  a  mile 
and^  a  half  long,  probably  extending  at 
least  four  nules  to  the  northeast,  tince 
limestone  occurs  again  on  the  shore  and 
on  an  island  of  Mill  lake.  Whether  it 
continues  on  in  the  same  direction  is  un- 
certain, but  several  bands  will  be  noted 
later  suggesting  this.  A  small  outcrop 
of  limestone  is  found  also  at  Depot  Har- 
bor, on  Parry  Island,  four  miles  west  of 
Parry  Harbor."  (179) 

Peel 

Exposures  of  strata  of  the  Medina, 
Olinton  and  Niagara  formations  are 
found  in  this  county.  The  following 
quotations  are  the  only  descriptions  I 
have  met  with  concerning  the  lime- 
stones : 

"Two  of  the  main  indentations  [in  the 
escarpment]  are  on  the  Credit  in  Cale- 
don"   (180). 

"The  river  Credit,  in  Caledon,  is  flank- 
ed on  both  sides  by  the  cliflfs  of  the  Nia- 
gara limestone,  in  some  places  a  hundred 
feet  high;  these  in  ascending  the  valley 
meet  on  the  ninth  lot  of  the  fourth 
range  of  .the  township  near  Bellefon- 
taine,  and  from  a  crescent-shaped  pre- 
cipice, over  whidi  the  river  falls  in  a 
cascade"   (181). 

"Prof.  CJhapman  notes  the  occurrence 
of  a  very  large  block  of  Black  River 
limestone  in  Albion,  on  the  highest  part 
of  the  Oak  Ridge"  (182). 

Perth 

The  following  quotations  show  the  dis- 
tribution of  the  Corniferous  in  this  coun- 
ty. There  are  now  important  quarries 
at  St.  Marys,  where  very  pure  lime  is 
produced.  The  stone  is  pure  enough  to 
use  in  beet  sugar  manufacture. 

"An  outcrop  of  the  Corniferous  lime- 
stone occurs  near  Woodstock,  nearly  on 
the  axis  of  the  main  east  and  west  an- 
ticlinal of  the  peninsula.  To  the  norm 
of  this  exposure,  the  western  boundary 
of  the  formation  is  traced  by  the  abund- 
ant fossils,  which  are  found  loo«5e  on  the 
surface,  in  Wallace  and  Elma"  (183). 

"In  the  south-western  area,  which  in- 
cludes the  region  hetween  the  lakes  Enrie 
and  St.  Glair,  the  Corniferous  limestones 
appear  to  become  somewhat  lighter 
in  color,  and  more  granular  in  texturs 
than  they  are  to  the  east.  In  this  rt 
speot  they  approacli  in  character  to  the 
rock's  of  the  same  formation  in  Ohio  and 
others  of  the  western  States  of  the  Am- 


(178)  G.S.C.,   1876-77.  pp.  202-207. 


(170)     B.M..  Vol.   IX..  p.   166. 

(180)  G.S.C..    1863.    p.    315. 

(181)  Ibid,    pp.    327-8. 
(182^     Ibid.    p.    895. 
(IM)     ^Ibid,  p.  371. 


94 


Bureau  of  Minei 


No.  5:  Part  II 


brook,  at  Uie  head  of  Cartridge  inlet, 
which  runs  parallel  to  Long  Inlet,  at  a 
distance  of  two  or  three  miles  south 
of  it,  both  inlets  being  between  the  two 
northern  mouths  of  the  Muskoka  Kiver. 
I  should  not  be  surprised  if  it  should 
be  found  that  it  forms  the  western  flank 
of  a  band  of  limestone  concealed  in  the 
valley  of  the  brook. 

"Crystalline  limestone  is  said  to  oc- 
cur at  the  head  of  the  bay,  about  one 
mile  west  of  the  Indian  village  on  the 
south  side  of  Parry  Island,  which  would 
be  the  most  southern  known  exposure 
of  the  Parry  Sound  band.  It  is  reported 
as  occurring  next  on  Lot  30,  Concession 
XI.  of  Foley.  The  lime  kiln  above  men- 
tioned is  a  mile  further  to  the  north- 
ward- The  next  locality  at  which  it  is 
seen  is  said  to  be  on  the  northern  part 
of  Lot  22,  Concession  1,  of  McDougalL 
It  is  well  exposed  on  Lot  18,  Con- 
cession 11.,  of  the  same  township, 
on  a  small  pennisula  at  the  east  end 
of  Mill  Lake,  where  it  consists 
of  about  sixty  feet  of  creamy-white  and 
light-pinkish  coarsely  crystalline  lime- 
stone, with  some  included  lenticular 
bands  and  smaller  masses  of  hornblende. 
The  dip  is  eastward,  at  an  angle  of  35 
to  40  degrees,  it  next  appears  at  the 
edge  of  the  water  of  this  lake,  under 
a  cliff  on  Lot  18,  Conccssi  n  Ui.,  and  again 
forming  the  surface  of  a  hill  on  Lot  17, 
Concession  IIJ.,  and  dipping  eastward  at 
an  angle  of  60  to  70  degrees.  Uere  it  is 
full  of  pebbles  and  concretions,  like  those 
at  the  lime  kiln,  and  it  is  underlaid  by 
the  mottled  diorite  above  described.  The 
latter  rock  is  cut  by  veins  of  coaree 
granite,  holding  masses,  a  few  inches  in 
diameter,  of  black  magnetic  iron  ore, 
which  contains  traces  of  manganese  and 
titanium. 

"The  coarsely  crystalline  limestone 
of  this  hand  is  largely  exposed 
about  the  outlet  and  eastern  ex- 
tremitv  of  Manitouwabin  Lake,  in 
Concessions  VL,  VII.  And  VIIL,  Mc- 
Kellar.  Between  this  lake  and  the 
localities  which  have  been  dp«cribed  about 
the  eastern  extremitv  of  lyorimer  I^ke, 
it  is  said  to  occur  on  Lot  19,  Concession 
I,  Hacrerman.  and  beyond  the  latter  lake, 
about  Lot«?  43  and  44.  Concessions  A  and 
B,  on  the  Northern  Road  in  the  same 
township.  ]Sfr.  D.  F.  McDonald  of  Parry 
Sound,  to  whom  I  am  indebted  for  ninny 
nsefiil  fact?  in  reference  to  the  Parry 
Sound  district,  informed  me  that  a  coarse, 
whiti<»h.  crystalline  limestone,  which 
would  be  on  the  run  of  this  band,  is 
well  developed  on  T/ot  C>0.  Concesaion  B, 
and  Lots  50  and  60.  Concession  A,  in 
Hap'eripan.  and  I  have  been  assured  that 
a  similar  limestone  is  fonnd  on  Lot  35, 
Concession  XI.,  Croft.  This  brinjrs  us 
close  to  Maple  Island  on  the  Macranata- 
wan  Biver,  in  the  southeastern  part  of 
McKenzie,  from  which  Mr.  Murray   traced 


this  band  for  three  miles  to  the  north- 
ward. He  describes  it  as  dipping  east- 
ward at  a  hi^  &ngle,  and  as  holding 
graphite,  yellow  mica  and  iron  pyrites. 
The  thickness  ib  not  stated,  but,  accord- 
ing to  his  accompanying  plan,  it  would 
bo  at  least  300  feet.  Further  on,  the 
limestone  occurs  on  the  Northern  Road, 
about  the  centre  of  the  Township  of 
Ferrie,  and  at  the  intersection  of  this 
road  with  Deer  River.  Beyond  this,  crys- 
talline, whitish  limestones,  in  which  cav- 
erns are  formed,  are  known  to  occur 
abundantly  in  the  rear  of  Ferrie  and 
in  the  unsurveyed  township  to  the  north 
of  it,  and  also  on  Lake  Minisegog;  but 
it  is  uncertain  whether  these  represent 
a  continuation  of  the  Parry  {Sound  band 
or  not.  It  is  possible  that  the  band, 
which  appears  to  run  in  the  same  course 
from  the  eastern  part  of  the  township 
of  Pringle  to  the  south  Bay  of  Lake  Nip- 
issing,  is  a  continuation  of  the  band  un- 
der consideration;  although  it  is  equally 
probable  that  it  belongs  to  the  one  to 
be  next  described. 

Nipissing  Road  Band 

"A    band   of   crystalline    limestone   is 
traceable  by  numerous  exposures  on  and 
near  the  Nipissing  Road,  from  the  town- 
ship of  Chapman  all  the  way  to  South 
Bay,  on  Lake  Ndpissing,  a  distance  of 
about  thirty  miles,  the  bearing    of    ita 
general  course  being  about  N.  6  degrees 
E.  (ast).  I  propose  to  call  this  the  Nip- 
issing Road  band.     Its  whole  width  waa^ 
not  seen  at  any  of  the  exposures  whici^ 
came  under  my  notice,  but  it  is.  prob- 
ably,  not   less*  than    one   hundred    feet. 
In  general   character  it  is  a  light-grey 
or  whitish,  moderately  coarsely  crystal- 
line limestone.    It  crops  out  at  the  fol- 
lowing localities    (stated   in   order   from 
south  to  north),  which  are  given  part- 
ly from  my  own  observation  and  partly 
from    information    which    appeared      re- 
liable : 

"Lot  24,  Concession   IX.,  township  of 
Chapman,  on  the  Distress    River.     Lot» 
110,  112,  114  and   120.  Concession  B,  in 
the   same   township.     Opposite   the   ends 
of  Lots     126     and    129,     Concession   B, 
township    of   Lount.      Lots    137    to    142, 
Concessions  A   and     B.  in     Lount.     On 
the       road     between     Concessions      VI. 
and     VII.,     on     Lot     6,     Pringle.     Lot 
202,        Road       Ranjje,       township        of 
Nipissinp.  near  Muckwahi  Lake.     About 
Lot  21.5,  Road  Ranirc  A.  Nipissing.  About 
the    western    corner     of  Lot     218,  Road 
Ranpre  B,  Nipissinsr.  On  the  peninsula  be- 
tween      Namannitisjong       River       and 
South       Bay.       Lake       Nipissing,      op- 
posite      "tiie       landincr."         or         the 
termination     of     the     Nipissing      Road. 
Similar    liniestone    is    said    to    occur    on 
one  of  the  Manitou  Islands   in   the   east- 
em  part  of  Lake  Nipissing.  which  lie  in 
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the  continiuition  of  the  strike   of   this 
band  to  the  northward. 

"Southward  this  band  may,  perhaps, 
be  represented  by  an  exposure  of  crys- 
talline limestone,  said  to  occur  at  (Jotf's 
Mill,  in  the  Township  of  Foley;  and  it  is 
not  impossible  that  the  limestones  of 
Robert's  Bay  (about  to  be  described) 
may  belong  to  the  same  band."  (178) 

** Among  the  most  interesting  rocks  at 
Parry  Sound  are  the  crystalline  lime- 
stones, which  were  studied  some- 
what carefully  for  a  few  days  in  the 
hope  that  they  would  provide  a-  clue  to 
the  stratigraphical  arrangement  of  the 
rocks  of  the  region.  A  general  account 
o!  the  limestone  bands  of  the  region  has 
been  given  by  Dr.  Bell. 

"It  was     thought  that  if     they  were 
regularly  interbedded  with  the     schists 
the  general  relations  of     the    schistose 
rocks  might  be  made  out  by  following 
th«  easily-recognized  band  of  limestone. 
Xn  general  these  limestones     are  white, 
Sray  or  flesh-colored,  coarsely  crystal- 
line,  sometimes  pure,   but  oflen  "con- 
t:aining  darker  grains  of  various  sili- 
c;at<^,    and   usually   also   fragments  of 
adjoining  schists,  twisted   and   curled 
in    an  extraordinary   way,    as    if    the 
limestone  had  torn   them  off   like   an 
eruptive. 

'*'rhe  limestones  near  Parry  Harbor 
were  visited  under  the  guidance  of  Mr. 
Adair,  who  observes  such  things  careful- 
ly, and  had  already  studied  their  distri- 
bution. Near  Parry  Harbor  there  are 
apparently  two  parallel  bands  of  lime- 
stone, one  with  a  strike  of  55  degrees  to 
60  degrees  and  a  dip  of  25  degrees  to  the 
southeast,  and  a  quarter  of  a  mile  south- 
west of  this  another  band  with  a  strike 
of  65  degrees  or  70  degrees  and  a  very 
gentle  dip  to  the  northwest.  The  direc- 
tion, as  well  as  the  angle  of  dip  is  varia- 
ble, and  no  outcrop  can  be  followed  more 
than  a  few  hundred  yards,  though  a  suc- 
cession of  outcrops  foUowinj^  the  same 
general  direction  can  be  recoj^nized.  The 
thickness,  too,  is  very'  irregular,  being 
sometimes  more  thaii  a  hundred  feet, 
and  then  rapidly  thinning  out  till  the 
hand  is  lost  among  other  rocks.  There 
is  no  distinct  stratification,  and  we  may 
auppose  that  any  traces  of  be<idiii^  have 
been  obliterated  by  the  process  of  crys- 
tallization, or  by  the  squeezing  to  which 
they  have  evidently  been  subjected.  As 
limestone  is  the  softest  rock  of  the  re- 
gion, it  has  been  forced  to  adapt  itself 
to  the  form-a  of  the  other  rock  masf-ea. 
The  accompanying  schistose  rock,  gray, 
fine-grained  gneifts  or  hornblende  schist, 
is  always  much  contorted  and  crumpled, 
and  the  proximity  of  the  limestone  may 
be  recognized  in  this  way,  as  noticed  by 
Mr.  Adair.  The  various  outcrops  of  lime- 
stone   near    the    town,    if    continuous. 


would  make  one  or  two  bands  a  mile 
and^  a  half  long,  probably  extending  at 
least  four  miles  to  the  northeast,  since 
limestone  occurs  again  on  the  shore  and 
on  an  island  of  Mill  lake.  Whether  it 
continues  on  in  the  same  direction  is  un- 
certain, but  several  bands  will  be  noted 
later  suggesting  this.  A  small  outcrop 
of  limestone  is  found  also  at  Depot  Har- 
bor, on  Parrv  Island,  four  miles  west  of 
Parry  Harbor."  (179) 

Peel 

Exposures  of  strata  of  the  Medina, 
Olin-ton  and  Niagara  formations  are 
found  in  this  county.  The  following 
quotations  are  the  only  descriptions  I 
have  met  with  concerning  the  lime- 
stones : 

**Two  of  the  main  indentations  [in  the 
escarpment]  are  on  the  Credit  in  Cale- 
don"   (180). 

"The  river  Credit,  in  Caledon,  is  flank- 
ed on  both  sides  by  the  cliflfs  of  the  Nia- 
gara limestone,  in  some  places  a  hundred 
feet  high;  these  in  ascending  the  valley 
meet  on  the  ninth  lot  of  the  fourth 
range  of  the  township  near  Bellefon- 
taine,  and  from  a  crescent-shaped  pre- 
cipice, over  which  the  river  falls  in  a 
cascade"   (181). 

"Prof.  Chapman  notes  the  occurrence 
of  a  very  large  block  of  Black  River 
limestone  in  Adbion,  on  ±he  highest  part 
of  the  Oak  Ridge"  (182). 

Perth 

The  following  quotations  show  the  dis- 
tribution of  the  Comiferous  in  this  coun- 
ty. There  are  now  important  quarries 
at  St.  Marys,  where  very  pure  lime  is 
pro<luoed.  The  stone  is  pure  enough  to 
use  in  beet  sugar  manufacture. 

"An  outcrop  of  the  Corniferous  lime- 
stone occurs  near  Woodstock,  nearly  on 
the  axis  of  the  main  oast  and  wes^  an- 
ticlinal of  the  peninsuJa.  To  the  norm 
of  this  exi>osure,  the  western  boundary 
of  the  formation  is  traced  by  the  abund- 
ant fossils,  which  are  found  loose  ou  the 
surface,  in  Wallace  and  Elma"  (183). 

•*In  the  south-western  area,  which  in- 
clud«.^  the  retjion  between  the  lakes  Erie 
and  St.  (Mair,  the  Corniferous  limestones 
appear  to  become  somewhat  lighter 
in  color,  and  more  granular  in  texture 
than  they  are  to  the  east.  In  this  rt 
jcpect  they  aj>]>roach  in  character  to  the 
rock-s  of  the  same  formation  in  Ohio  and 
others  of  the  western  States  of  tlie  Am- 


(178)  G.S.C.,   1876-77,   pp.  202-207. 


(179)  B.M..   Vol.   IX..  p.   166. 

(180)  G.S.C.,    1863.    p.    315. 

(181)  Ibid.    pp.    327-8. 
(182^  Ibid.    p.    895. 
(184)  .Ibid.  p.  371. 
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brook,  at  the  head  of  Fartridge  inlet, 
which  riins  parallel  to  Long  inlet,  at  a 
distance  of  two  or  three  miles  south 
of  it,  both  inleta  being  between  the  two 
northern,  mouths  of  the  Muskoka  Kiver. 
I  should  not  be  surprised  if  it  should 
be  found  that  it  forms  the  western  flank 
of  a  band  of  limestone  concealed  in  the 
valley  of  the  brook. 

"Crystalline  limestone  is  said  to  oc- 
cur at  the  head  of  the  bay,  about  one 
mile  west  of  the  indian  village  on  the 
south  side  of  Parry  island,  which  would 
be  the  most  southern  know^n  exposure 
of  the  Parry  Sound  band.  It  is  reported 
as  occurring  next  on  Ijot  3U,  Concession 
XI.  of  Foley.  The  lime  kiln  above  men- 
tioned is  a  mile  further  to  the  north- 
ward- The  next  locality  at  which  it  is 
seen  is  said  to  be  on  the  northern  part 
of  Lot  22,  Concession  1,  of  McDougall. 
It  is  well  exposed  on  Lot  18,  Con- 
cession 11.,  of  the  same  township, 
on  a  small  pennisula  at  the  east  end 
of  Mill  Lake,  where  it  consists 
of  about  sixty  feet  of  creamy-white  and 
light-pinkish  coarsely  crystalline  lime- 
stone, with  some  included  lenticular 
bands  and  smaller  masses  of  hornblende. 
The  dip  is  eastward,  at  an  angle  of  35 
to  40  degrees,  it  next  appears  at  the 
edge  of  the  water  of  this  lake,  under 
a  cliff  on  ix>t  18,  Concrssi  n  Ui.,  and  again 
forming  the  .«*urface  of  a  hill  on  L»ot  17, 
Concession  IIJ.,  and  dipping  eastward  at 
an  angle  of  60  to  70  degrees.  Here  it  is 
full  of  pebbles  and  concretions,  like  those 
at  the  lime  kiln,  and  it  is  underlaid  by 
the  mottled  diorite  above  described.  The 
latter  rook  is  cut  by  veins  of  coarse 
granite,  holding  masses,  a  few  inches  in 
diameter,  of  black  magnetic  iron  ore, 
which  contains  traces  of  manganese  and 
titanium. 

"The  coarselv  crvstalline  limestone 
of  this  band  is  largely  exposed 
about  the  outlet  and  eastern  ex- 
tremity of  Manitouwabin  Lake,  in 
Concessions  VL,  VH.  nnd  VITL,  Mc- 
Kellar.  Between  this  lake  nnd  the 
localities  which  have  been  dP'*K^ribed  about 
the  eastern  extremity  of  Tyorimer  I^ke, 
it  is  said  to  occur  on  Lot  19,  Concession 
I,  Haeerman.  and  beyond  the  latter  lake, 
about  Lots  43  and  44.  Con<'pssions  A  and 
B,  on  the  Northern  Road  in  the  same 
townsliin.     Mr.  D.  F.  McDonald  of  Parrv 

• 

Sonnd.  to  whom  T  am  indebted  for  many 
iisofnl  fact"  in  reference  to  the  Parry 
Sound  district,  informed  me  that  a  coarse, 
whiti«»h.  crvstalline  limestone,  which 
would  be  on  the  run  of  this  band,  is 
well  developed  on  Tyot  f^O.  Concession  B. 
and  Lots  r>0  and  fiO.  Concession  A,  in 
TTaf'erinan  and  T  liavo  hocn  a<'^nr^(l  that 
a  similar  limestone  i<<  found  on  Lot  3.5. 
Concession  XL,  Croft.  TMs  brinps  us 
close  to  Maple  Island  on  the  Ma^anata- 
wan  River,  in  the  southeastern  part  of 
McKenzie.  from  which  Mr.  Murray   traced 


this  band  for  three  miles  to  the  north- 
ward. He  describes  it  as  dipping  east- 
ward at  a  high  angle,  and  as  holding 
graphite,  yellow  mica  and  iron  pyrites. 
The  thickness  la  not  stated,  but,  accord- 
ing to  bis  accompanying  plan,  it  would 
be  at  least  300  feet.  Further  on,  the 
limestone  occurs  on  the  Northern  Road, 
about  the  centre  of  the  Township  of 
Ferric,  and  at  the  intersection  of  this 
road  with  Deer  River.  Beyond  this,  crys- 
talline, whitish  limestones,  in  which  cav- 
erns are  formed,  are  known  to  occur 
abundantly  in  the  rear  of  Ferrie  and 
in  the  unsurveyed  township  to  the  north 
of  it,  and  also  on  Lake  Mlnisegog;  but 
it  is  uncertain  whether  these  represent 
a  continuation  of  the  Parry  {Sound  band 
or  not.  It  is  possible  that  the  band, 
which  appears  to  run  in  the  same  course 
from  the  eastern  part  of  the  township 
of  Pringle  to  the  south  Bay  of  Lake  Nip- 
issing,  is  a  continuation  of  the  band  un- 
der consideration;  although  it  is  equally 
probable  that  it  belongs  to  the  one  to 
be  next  described. 

Nipissing  Road  Band 

"A  band  of  crystalline  limestone  is 
traceable  by  numerous  exposures  on  and 
near  the  Nipissing  Road,  from  the  town- 
ship of  Chapman  all  the  way  to  South 
Bay,  on  Lake  Nipissing,  a  distance  of 
about  thirty  miles,  the  bearing  of  its 
general  course  being  about  N.  6  degrees 
E.  (ast).  I  propose  to  call  this  the  Nip- 
issing Road  band.  Its  whole  width  wa 
not  seen  at  any  of  the  exposures  whic 
came  under  my  notice,  but  it  is.  prob 
ably,  not  less*  than  one  hundred  fee 
In  general  character  it  is  a  light-gre 
or  whitish,  moderately  coarsely  crysta 
line  limestone.  It  crops  out  at  the  fo 
lowing  localities  (stated  in  order  fro 
south  to  north),  which  are  given  part 
ly  from  my  own  observation  and  parti i 
from  information  which  appeared  re- 
liable : 

"Lot  24.  Concession  IX.,  township  of 
Chapman,  on  the  Distress  River.  Lotn 
110.  112.  114  and  120.  Concession  B,  in 
the  same  township.  Opposite  the  ends 
of  Lots  126  and  120.  Concession  B. 
township  of  Lount.  I^ts  137  to  142, 
Concessions  A  and  B.  in  Lount.  On 
the  road  between  Concessions  VI. 
and  VII.,  on  Lot  6,  Pringle.  Lot 
202,  Road  Ransre,  township  of 
Nipis«inp.  near  Muckwabi  Lake.  About 
Lot  215,  Road  Ran^e  A.  Nipi«»8inp.  About 
the  western  corner  of  T^ot  218.  Road 
Ranpe  B,  Xipie^sinrr.  On  tlie  peninsula  be- 
tween Namannitisjonp^  River  and 
5>outh       Bav.       Lake       Xipissing.      op- 


posite 


It 


tlie        landincr, 


or 


the 


termination  of  tlie  Nipissing  Road. 
Similar  limestone  i«>  said  to  occur  on 
one  of  the  Manitou  Islands  in  the  east- 
ern part  of  I^ake  Nipissin?,  which  lie  in 
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the  continuAtion  of  the  strike   of  this 
band  to  the  northward. 

"Southward  this  band  may,  perhaps, 
be  represented  by  an  exposure  of  crys- 
talline limestone,  said  to  occur  at  Goff's 
Mill,  in  the  Township  of  Foley;  and  it  is 
not  impossible  that  the  limestones  of 
Robert's  Bay  (about  to  be  described) 
may  belong  to  the  same  band."  (178) 

'* Among  the  most  interesting  rocks  at 
Parry  Sound  are  the  crystalline  lime- 
stones, which  were  studied  some- 
what carefully  for  a  few  days  in  the 
hope  that  they  would  provide  a*  clue  to 
the  stratigraphical  arrangement  of  the 
rocks  of  the  reigion.  A  general  accoimt 
of  the  limestone  bands  of  the  region  has 
been  given  by  Dr.  Bell. 

"It  was     thought  that  if     they  were 
regularly  interbedded  with  the     schists 
the  general  relations  of     the    schistose 
rocks  might  be  made  out  by  following 
the  ea/%ily-recognized  band  of  limestone. 
Xq  general  these  limestones     are  white, 
gray  or  flesh-colored,  coarsely  crystal- 
line,   sometimes  pure,   but  of^n  "con- 
taining darker  grains  of  various  sili- 
c^ates,    and   usually   also   fragments  of 
a, d joining  schists,   twisted   and   curled 
i^    an   extraordinary  way,   as    if   the 
limestone  had  torn  them  off   like   an 
^^ruptive. 

"Xlie   limestones  near     Parry   Harbor 
"^vere  visited  under  the  guidance  of  Mr. 
^(lair,  who  observes  such  things  careful- 
ly, and  had  already  studied  their  distri- 
T>ntion.     Near  Parrj-   llarbor   there   are 
•apparently  two  parallel  bands  of    lime- 
«tone,  one  with  a  strike  of  55  degrees  to 
00  degrees  and  a  dip  of  25  degrees  to  the 
southeast,  and  a  quarter  of  a  mile  south- 
west of  this  another  band  with  a  strike 
of  65  degrees  or  70  degrees  and  a  very 
gentle  dip  to  the  northwest.    Tlic  direc- 
tion, as  well  as  the  angle  of  dip  is  varia- 
We,  and  no  outcrop  can  be  followed  more 
^han  a  few  hundred  yards,  tlunigh  a  suc- 
cession of  outcrops  followinjr     llu*  sumo 
^^•neral  direction  can  be  reco^^iiizetl.    The 
^-hickness,   too,   is  very'  irref;ular,  being 
Sometimes     more   than  a   liundred   feet, 
^nd  then  rapidly  thinning  out  till     the 
y^and  is  lost  among  other  rocks.     Tliere 
i«  no  distinct  stratification,  and  we  may 
-Suppose  that  any  traces  of  beddinfr  have 
V>een  obliterated  by  the  procerus  of  crys- 
tallization, or  by  the  squeezing  to  which 
they  have  evidently  been  subjcctfMl.    As 
limestone  is  the  softest  rock  of  tho  re- 
izion.  it  has  been  forced  to  adapt  itself 
to  the  forms  of  the  other  rock  iiia>«^es. 
The  accompanying  schistose  rook,  frray, 
line-grained  gneiss  or  hornbloiide  schist, 
is  always  much  contorted  and  crumpled, 
and  the  proximity  of  the  limestone  may 
be  recognized  in  this  way.  as  noticed  by 
Mr.  Adair.    The  various  outcrops  of  lime- 
stone   near    the    town,    if    continuous, 

(178)  G.S.C.,   1876-77,  pp.  202-207. 


would  make  one  or  two  bands  a  mile 
and^  a  half  long,  probably  extending  at 
least  four  miles  to  the  northeast,  tinea 
limestone  occurs  again  on  the  shore  and 
on  an  island  of  Mill  lake.  Whether  it 
continues  on  in  the  same  direction  is  un- 
certain, but  several  bands  will  be  noted 
later  suggesting  this.  A  small  outcrop 
of  limestone  is  found  also  at  Depot  Har- 
bor, on  Parrv  Island,  four  miles  west  of 
Parry  Harbor."  (179) 

Peel 

Exposures  of  strata  of  the  Medina, 
Clinton  and  Niagara  formations  are 
fouml  in  this  county.  The  following 
quotations  are  the  only  descriptions  I 
have  met  with  concerning  the  lime- 
stones : 

"Two  of  the  main  indentations  [in  the 
escarpment]  are  on  tlie  Credit  in  Caie- 
don"   (180). 

"The  river  Credit,  in  Caledon,  ia  flank- 
ed on  both  sides  by  the  clitfs  of  the  Nia- 
gara limestone,  in  some  places  a  hundred 
feet  high;  these  in  ascending  the  valley 
meet  on  the  ninth  lot  of  the  fourth 
range  of  the  township  near  Belief  on- 
taine,  and  from  a  crescent-shaped  pre- 
cipice, over  which  the  river  fulls  in  a 
cascade''   (181). 

"Prof.  Cliapman  notes  the  occurrence 
of  a  very  large  block  of  iWack  River 
limestone' in  Albion,  on  the  highest  part 
of  the  Oak  Ridge"  (182). 

Perth 

The  following  quotations  show  the  dis- 
tribution of  the  Corniferous  in  this  coun- 
iv.  TIhmc  are  now  important  quarries 
at  St.  Marys,  whcro  very  pure  lime  is 
prodiK'od.  Tho  >tune  is  pure  enough  to 
use  in  beet  sufjar  manufacture. 

"An  outcrop  of  the  Corniferous  lime- 
stone occurs  near  Woodstock,  nearly  on 
tli<'  axis  of  tlie  main  i^a*t  and  wo&t  an- 
tirliiijil  of  the  penin.snla.  To  the  norfn 
of  this  exposure,  the  we^tom  boundary 
of  t\w  forma  I  ion  is  traced  by  the  abund- 
ant fos-iils,  which  are  found  loo-o  on  the 
burfar«».  in  Wallace  and  Elma'*  (183). 

"fn  tho  -outli-westorn  area,  which  in- 
clude^ tho  rt\irion  brtwoon  the  lakes  Erie 
and  St.  (■.lair!  tho  Clorniforous  limestones 
appear  to  bocome  sumo  what  lijrhter 
in  01  dor,  and  moro  «]:ranular  in  texture 
than  thoy  are  to  the  oast.  In  this  rt 
spoi-t  they  aj*pro^ioii  in  oharactor  to  the 
rocks  of  the  same  formation  in  Ohio  and 
others  of  the  wostorn  States  of  tlie  Am- 

(170)  B.M..  Vol.  IX..  p.  im. 

(ISO)  O.S.C.    1803.    p.    335. 

(ISn  Ibid.    pp.    327-8. 

(ISO)  Ibid.    p.    805. 

^^M)  Ibid.   p.  371. 


94 


Bureau  of  Mines 


No.  5:  PartU 


brook,  at  the  head  of  Cartridge  inlet, 
which  riins  parallel  to  Long  Inlet,  at  a 
distance  of  two  or  three  miles  south 
of  it,  both  inlets  being  between  the  two 
northern  mouths  of  the  Muskoka  Kiver. 
I  should  not  be  surprised  if  it  should 
be  found  that  it  forms  the  western  flank 
of  a  band  of  limestone  concealed  in  the 
valley  of  the  brook. 

''Crystalline  limestone  is  said  to  oc- 
cur at  the  head  of  the  bay,  about  one 
mile  west  of  the  Indian  village  on  the 
south  side  of  Parry  Island,  which  would 
be  the  most  southern  known  exposure 
of  the  Parry  Sound  band.  It  is  reported 
as  occurring  next  on  Lot  3U,  Concession 
XI.  of  Foley.  The  lime  kiln  above  men- 
tioned is  a  mile  further  to  the  north- 
ward- The  next  locality  at  which  it  is 
seen  is  said  to  be  on  the  northern  part 
of  Lot  22,  Concession  1,  of  McDougall. 
It  is  well  exposed  on  Lot  18,  Con- 
cession II.,  of  the  same  township, 
on  a  small  pennisula  at  the  east  end 
of  Mill  Lake,  where  it  consists 
of  about  sixty  feet  of  creamy-white  and 
light-pinkish  coarsely  crystalline  lime- 
stone, with  some  included  lenticular 
bands  and  smaller  masses  of  hornblende. 
The  dip  is  eastward,  at  an  angle  of  36 
to  40  degrees.  It  next  appears  at  the 
edge  of  the  water  of  this  lake,  under 
a  clitf  on  Lot  18,  Concrssi'  n  ill.,  and  again 
forming  the  surface  of  a  hill  on  Lot  17, 
Concession  111.,  and  dipping  eastward  at 
an  angle  of  60  to  70  degrees.  Here  it  is 
full  of  pebbles  and  concretions,  like  those 
at  the  lime  kiln,  and  it  is  underlaid  by 
the  mottled  diorite  above  described.  The 
latter  rook  is  cut  by  veins  of  coarse 
granite,  holding  masses,  a  few  inches  in 
diameter,  of  black  magnetic  iron  ore, 
which  contains  traces  of  manganese  and 
titanium. 

"The  coarsely  crystalline  limestone 
of  this  hand  is  largely  exposed 
about  the  outlet  and  eastern  ex- 
tremitv  of  Manitouwabin  Lake,  in 
Concessions  VL,  VH.  nnd  VIIL,  Mc- 
Kellar.  Between  this  lake  and  the 
localities  which  have  been  deiscribed  about 
the  eastern  extremity  of  lyorimer  I^ke, 
it  is  said  to  occur  on  Lot  19,  Concession 
I,  Hajrerman.  and  beyond  the  latter  lake, 
about  Lot<?  43  and  44.  Concessions  A  and 
B,  on  the  Xorthern  Road  in  the  same 
township.  Mr.  D.  F.  McDonald  of  Parry 
Sound,  to  -whom  I  am  indebted  for  niany 
nspfiil  fact«  in  reference  to  thp  Parry 
Sound  district,  informed  me  that  a  coarse, 
whiti«»h.  crvptnllino  limestone,  which 
would  ho  on  the  run  of  this  band,  is 
well  developed  on  Tyot  60.  Concession  B. 
and  Lots  fSO  and  60.  Concession  A,  in 
TTa<'erman  and  I  ]iav«'  Ix^en  asi^'ur^d  that 
a  similar  limestone  is  found  on  Lot  35. 
Concession  XL.  Croft.  This  brinps  us 
close  to  Maple  Island  on  the  Maoranata- 
wan  River,  in  the  southeastern  part  of 
McKenzie.  from  which  Mr.  Murrav   traced 


this  band  for  three  miles  to  the  north- 
ward. He  describes  it  as  dipping  east- 
ward at  a  high  angle,  and  as  holding 
graphite,  yellow  mica  and  iron  pyrites. 
The  thickness  is  not  stated,  but,  accord- 
ing to  bis  accompanying  plan,  it  would 
be  at  least  300  feet.  Further  on,  the 
limestone  occurs  on  the  Northern  Road, 
about  the  centre  of  the  Township  of 
Ferrie,  and  at  the  intersection  of  thii 
road  with  Deer  River.  Beyond  this,  crys- 
talline, whitish  limestones,  in  which  cav- 
erns are  formed,  are  known  to  occur 
abundantly  in  the  rear  of  Ferrie  and 
in  the  unsurveyed  township  to  the  north 
of  it,  and  also  on  Lake  Minisegog;  but 
it  is  uncertain  whether  these  represent 
a  continuation  of  the  Parry  iSound  band 
or  not.  It  is  possible  that  the  band, 
which  appears  to  run  in  the  same  course 
from  the  eastern  part  of  the  township 
of  Pringle  to  the  south  Bay  of  Lake  Nip- 
issing,  is  a  continuation  of  the  band  un- 
der consideration;  although  It  is  equally 
probable  that  it  belongs  to  the  one  to 
be  next  described. 

Nipissing  Road  Band 

"A    band   of   crystalline   limestone   is 
traceable  by  numerous  exposures  on  and 
near  the  Nipissing  Road,  from  the  town- 
ship of  Chapman  all  the  way  to  South 
Bay,   on   Lake  Ndpissing,  a   distance  of 
about  thirty  miles,  the  bearing    of    its 
general  course  being  about  X.  6  degrees^ 
E.  (ast).  I  propose  to  call  this  the  Nip- 
issing Road  band.     Its  whole  width  wa^ 
not  seen  at  any  of  the  exposures  whicht 
came  under  my  notice,  but  it  is.  prob- 
ably,  not   less    than    one   hundred    feet. 
In  general   character   it   is   a   light-grey 
or  whitish,  moderately  coarsely  crystal- 
line limestone.    It  crops  out  at  the  fol- 
lowing localities    (stated  in   order   from 
south  to  north),  which  are  given  part- 
ly from  my  own  observation  and  partly 
from    information    which    appeared      re- 
liable : 

"I»t  24,  Concession  IX.,  township  of 
Chapman,  on  the  Distress  River.  Lot* 
110,  112,  114  and  120.  Concession  B,  in 
the  same  township.  Opposite  the  ends 
of  Lots  126  and  120.  Concession  B, 
township  of  Lount.  Lots  137  to  142. 
Concessions  A  and  B.  in  Lount.  On 
the  road  between  Concessions  Vl. 
and  VII.,  on  Lot  6.  Pringle.  I^t 
202.  Road  Ransre,  township  of 
Nipis^incr.  near  Muokwabi  Lake.  About 
Lot  215.  Road  Ranire  A.Xipissing.  About 
the  western  corner  of  Lot  219.  Road 
Ranpe  B,  Nipi<isinGr.  On  the  peninsula  be- 
tween Xamannitisrong  River  and 
South  Bay,  Lake  Xipissing,  op- 
posite "tiie  landincr."  or  the 
termination  of  the  Nipissing  Road. 
Similar  linie«tone  is  saifl  to  occur  on 
one  of  the  Manitou  Islands  in  the  east- 
em  part  of  Lake  Nipissing,  which  lie  in 
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the  continiuition  of  the  strike   of   this 
band  to  the  northward. 

"Southward  this  band  may,  perhaps, 
be  represented  by  an  exposure  of  crys- 
talline limestone,  said  to  occur  at  Gotf's 
Mill,  in  the  Township  of  Foley;  and  it  is 
not  impossible  that  the  limestones  of 
Robert's  Bay  (about  to  be  described) 
may  belong  to  the  same  band.''  (178) 

•'Among  the  most  interesting  rocks  at 
Parry  Sound  are  the  crystalline  lime- 
stones, which  were  studied  some- 
what carefully  for  a  few  days  in  the 
hope  that  they  w^ould  provide  a*  clue  to 
the  stratigraphical  arrangement  of  the 
rocks  of  the  region.  A  general  account 
of  the  limestone  bands  of  the  region  has 
been  given  by  Dr.  Bell. 

"It  was     thought  that  if     they  were 
regularly  interbedded  with  the     schists 
the  general  relations  of     the    schistose 
rocks  might  be  made  out  by  following 
th«  ea^sily-recognized  band  of  limestone. 
Xn  general  these  limestones     are  white, 
^ray  or  flesh-colored,  coarsely  crystal- 
lino^   sometimes  pure,   but  often  "con- 
taining darker  grains  of  various  sili- 
c>ates,    and   usually   also   fragments  of 
adjoining  schists,  twisted   and   curled 
in    an   extraordinary  way,   as    if   the 
limestone  had  torn  them  off  like   an 
eruptive. 

**Xhe  limestones  near  Parry  Harbor 
were  visited  under  the  guidance  of  Mr. 
Adair,  who  observes  such  things  careful- 
ly, and  had  already  studied  their  distri- 
bution. Near  Parry  Harbor  there  are 
aj^arently  two  parallel  bands  of  lime- 
stone, one  with  a  strike  of  55  degrees  to 
GO  degrees  and  a  dip  of  25  degrees  to  the 
southeast,  and  a  quarter  of  a  mile  south- 
west of  this  another  band  with  a  strike 
of  65  degrees  or  70  degrees  and  a  very 
gentle  dip  to  the  northwest.  The  direc- 
tion, as  well  as  the  angle  of  dip  is  varia- 
ble, and  no  outcrop  can  be  followed  more 
than  a  few  hundred  yards,  though  a  suc- 
cession of  outcrops  followinjr  the  same 
general  direction  can  be  recognized.  The 
thickness,  too,  is  very'  irregular,  being 
sometimes  more  than  a  hundred  feet, 
and  then  rapidly  thinning  out  till  the 
band  is  lost  among  other  rocks.  There 
is  no  distinct  stratification,  and  we  may 
suppose  that  any  traces  of  beddin^r  have 
been  obliterated  by  the  process  of  crys- 
tallization, or  by  the  squeezing  to  whicli 
they  have  evidently  been  subjected.  As 
limestone  is  the  softest  rock  of  the  re- 
inon.  it  has  been  forced  to  adapt  itself 
to  the  forms  of  the  other  rock  mas-es. 
The  accompanying  schistose  rook,  gray, 
fine-grained  gneiss  or  hornblende  schist, 
is  always  much  contorted  and  crumpled, 
and  the  proximity  of  the  limestone  may 
be  recognized  in  this  way,  as  noticed  by 
Mr.  Adair.  The  various  outcrops  of  lime- 
stone   near    the    town,    if    continuous, 

(178)  G.S.C.,  1876-77,  pp.  202-207. 


would  make  one  or  two  bands  a  mile 
and^  a  half  long,  probably  extending  at 
least  four  miles  tx>  the  northeast,  tince 
limestone  occurs  again  on  the  shore  and 
on  an  island  of  Mill  lake.  Whether  it 
continues  on  in  the  same  direction  is  un- 
certain, but  several  bands  will  be  noted 
later  suggesting  this.  A  small  outcrop 
of  limestone  is  found  also  at  Depot  Har- 
bor, on  Parrv  Island,  four  miles  west  of 
Parry  Harbor."  (179) 

Peel 

Exposures  of  strata  of  the  Medina, 
Olinton  and  ^^iagara  formations  ao-e 
found  in  this  county.  The  following 
quotations  are  the  only  descriptions  I 
have  met  with  concerning  the  lime- 
stones : 

"Two  of  the  main  indentations  [in  the 
escarpment]  are  on  the  Credit  in  Cale- 
don"   (180). 

'*The  river  Credit,  in  Caledon,  is  flank- 
ed on  both  sides  by  the  cliffs  of  the  Nia- 
gara limestone,  in  some  places  a  hundred 
feet  high;  these  in  ascending  tlie  valley 
meet  on  the  ninth  lot  of  the  fourth 
range  of  -the  township  near  BeUefon- 
taine,  and  from  a  crescent-shaped  pre- 
cipice, over  whicdi  the  river  falls  in  a 
cascade"   (181). 

"Prof.  Chapman  notes  the  occurrence 
of  a  very  large  block  of  Black  River 
limestone  in  Adbion,  on  "the  highest  part 
of  the  Oak  Ridge"  (182). 

Perth 

The  following  quotations  show  the  dis- 
tribution of  the  Comiferoiis  in  this  coun- 
ty. There  are  now  important  quarries 
at  St.  Marvs,  where  very  pure  lime  is 
produced.  The  stone  is  pure  enough  to 
use  in  beet  sugar  manufacture. 

'*An  outcrop  of  the  Corniferous  lime- 
stone occurs  near  Woodstock,  nearly  on 
the  axis  of  the  main  oast  and  west  an- 
ticlinal of  the  peninsula.  To  the  norftt 
of  this  exposure,  the  western  boundary 
of  the  formation  is  traced  by  the  abund- 
ant fossils,  which  are  found  looc«e  on  the 
burfaee,  in  Wallace  and  Elma"  (183). 

"In  tlie  south-western  area,  which  in- 
cludi^s  the  rep:ion  between  the  lakes  Erie 
and  St.  CMair.  the  Corniferous  limestones 
appear  to  become  somewhat  lighter 
in  color,  and  more  granular  in  texture 
than  they  arc  to  the  east.  In  this  rt 
spect  t-heV  a pj ►roach  in  character  fto  the 
roek-s  of  the  same  formation  in  Ohio  and 
others  of  the  western  States  of  the  Am- 

(170)     B.M..   Vol.  IX..  p.  166. 

(180)  G.S.C..    1863.    p.    315. 

(181)  Ibid.    pp.    327-8. 
(182^     Ibid.    p.    895. 
(184)     .Ibid.   p.  371. 
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erican  Union.  A  section  of  about  twelve 
feet  of  the  formation  is  displayed  on  the 
banks  of  the  north  branch  of  the  Thames 
at  the  village  of  St.  Mairys  between  the 
sixteenth  and  eighteenth  ranges 
of  Blanshard.  The  rock  is  ex- 
posed for  about  a  mile  and  a 
half  above,  and  for  the  same  distance 
below  the  bridge,  which  here  crosses  the 
river.  Its  color  i;3  a  light  drab,  occasion- 
ally weathering  to  a  greenish  tinge;  it 
is  very  bitiuninous,  and  holds  numerous 
fossils"   (184). 

Borings  at  Stratford 

"Continuing  northward  frcnn  Ayr,  via 
Dundee,  no  exposures  were  aeen,  the 
country  being  rather  uneven  with  light 
jitouy  land  of  morainic  origin.  At  about 
the  point  where  the  road  from  Dundee 
joins  the  main  line  to  Hamburg  the  char- 
acter of  the  country  changes,  the  rough 
morainic  deposits  giving  place  to  more 
level  clay  soil,  which  continues  as  far 
north  as  the  section  was  carried,  that  is 
to  Stratford  and  St.  Marys.  Some  years 
ago  a  well  was  sunk  at  Stratford  in  the 
hope  of  obtaining  gas;  the  following  re- 
cord was  kept,  which  unfortunately  is  of 
doubtful   interpretation  :     (185) 

Feet. 

Drift 143 

Limestone 90 

White  flint   117 

Limestone 38 

Flint    58 

Limestone 100 

oiare 40 

Limestone 71(5 

Medina    308 

Hudson   River  and  Utica    676 

Trenton 40 

Total 2,380" 

Quarries 

'*The  heavy  deposit  of  drift  reaching, 
as  above  noted,  a  depth  of  143  feet  at 
Stratford,  is  cut  bv  the  Thames  at  St. 
Mary<s,  exposing  the  underlying  lime- 
stones. The  first  outcrop  of  rock  is  seen 
about  three  miles  east  of  St.  Marys, 
where  a  tributary  stream  has  eaten 
through  the  drift.  A  small  quarry  has 
been  opened  and  about  ten  feet  of  thin- 
bedded,  jointed,  whitish-gray  limestone 
exposed.  The  fossils  are  very  poorly  pre- 
served: amoriff  them  were  noted  Athyris 
spiriferoidcs  and  Spirifer  gregaria. 

*T>ying  north  and  east  of  the  town  of 
St.  ^Nfarys,  and  at  some  elevation  above 
the  river,  are  a  series  of  whitish  lime- 
stones very  similar  to  tho*e  on  the  Strat- 
ford road,  but  containinir  even  fewer  fos- 
sils.    The   two  beds  are  doubtless  ana- 

riRT^    O.S.C.    1R63.    pp.   .^77-8. 
aST))    B.M..   Vol.   XII..  p.   150. 


logons  and  represent  the  highest  mem- 
bers of  the  Corniferous  as  here  exposed. 
The  rock  is  being  extensively  quarried 
and  burned  by  Mr.  J.  Sclater.  An  analy- 
sis follows: 

Per  cent. 

Water    00.14 

Silica 2.32 

Ferric  oxide. . .     0.88 

Alumina 0.17 

Calcium  carbonate 94.24 

Magnesium  carbonate 2 .  10 

"On  the  south  side  of  the  river,  ac  a 
distance  ot'  at>out  a  naif-miie,  tue  so-call- 
ea  Hoisej^noe  quarry  is  being  opened. 
Here  the  rock  dips*  perceptibly  to  the 
west,  and  is  suinewnat  iraccureu  by  local 
loidmg.  ine  upper  bed  is  a  inm  xnue- 
etone  weainering  red,  and  lined  witii 
sueiis  ot  iJuouetes  uenusplienca  ana 
OLner  species  oi  tiie  same  genus,  in  lesa 
aouudauce  are  found  bpinieia  gregaria. 
iieiow  this  bed  friable  siliciouti  iime- 
s  tones  occur  with  v.^onocaraium  uiguuaie 
whicn  seems  to  be  more  or  less  coiiUned 
to  this  bed.  On  descending,  more  heav- 
ily-bedded rock  is  found  in  which,  at  a 
depth  of  four  feet,  specimena  of  tiie  raxe 
species  Panenka  grandis  were  obtained, 
/liong  tlie  river  soutii  and  west  of  the 
Hoi'seshoe  quarry  extensive  operations 
have  been  carried  on  for  years.  Appar- 
ently the  above  described  Ghoneces  bed 
is  about  eigiht  feet  down  at  these  quar- 
ries, being  overlaid  by  a  series  of  shaly 
friable  rocks  bearing  Orthis  (iihipidomei- 
iaj  livia,  Athyris  ciara,  Athyrias  maia, 
Lucina  elliptioa  and  other  lamelli- 
branchs.  Two  feet  lower  is  the  bed 
which,  as  at  the  upper  quarry,  is  charac- 
terized by  the  presence  of  Panenka  gran- 
dis. It  consists  of  a  heavy  blue  lime- 
stone overlaid  immediately  by  a  thin 
bed.  The  Panenka  limestone  gives  on 
analysis  the  following  result: 

Per  cent. 

Water 0.41 

Insoluble  residue 4.49 

Alumina 0.47 

Calcium  carbonate 90.22 

Magnesium  carbonate 2.09 

*'  Below  the  Panenka  bed  is  found  a 
stratum  characterized  by  the  nautiloids 
Gomphoceras  eximium,  Gyroceras  sp.. 
Nautilus  sp.  and  by  Aviculopecten  prin- 
ceps.  A  very  distinct  horizon  is  marked 
by  an  abundance  of  fucoids    lying  at  a 

depth  of  about  14  feet,  below 
w"hich  the  rock  is  more  heavily  bedded, 
of  a  bluer  color  and  decidedly  less  foa- 
siliferous.  Althoujrh  a  few  corals  such 
as  Zaphrentis  proliftca,  Favosites  hemis- 
pherica,  etc.,  are  met  with  at  St.  Marys, 
the  greneral  series  is  not  comparable 
with  the  highlv  coralline  rocks  to  the 
southward"    (186). 

(18G)    Ibid.   p.   151. 


BeachrlUc  lime  kilns.    Oxford  Counly. 


Ellioll'a  liinesMne  quarry,  S 


^ 

W' 

irt  Trunk  lt«IU-ay  bridge,  SI.  Mftf)'s  ;  iiitn  billU  u( 


1903 


Limestones  of  Ontario 


97 


The  production  from  the  Uofsesihoe 
qua/rry  alone  amounts  to  from  15  to 
18  cartloads  (400  -to  500  tons)  a  day, 
three-quarters  of  wihioh  is  used  in  the 
orus&ed  state  for  flux  in  the  U«unilton 
bla^  furnaces,  for  road-metal  in  the 
cities  and  for  the  beet-sugar  ireiineries. 
The  remainder  is  used  for  building 
stone,  principally  as  rubble  and  courses, 
some  of  it,  however,  being  cut  and  dress- 
ed. The  quarrying  and  crushing  plant 
is  quite  elaborate,  comprising  two  rock 
orusrhing  houses,  'hoists,     derricks,     etc. 

P-hyaicaJIy  this  limestone,  both  ihere 
and  in  the  adjacent  quarries  to  the 
south  and  west,  is  tough  and  compact, 
and  of  a  grayish  drab  color  on  freshly 
broken  surfaces,  wihich  changes,  after 
expodure,  to  a  most  pleasing  bluish  gray. 
The  strata  are  well  marked,  easily  sep- 
arable and  of  various  thicknesses,  ac- 
cording to  the  bed  to  wJiich  they  belong, 
ranging  from  2  or  3  inches,  suitable 
for  flagging,  to  2  feet  for  heavy  dressed 
building  blocks.  The  largest  quarry  in 
the  district  is  amongst  (these  older 
workings  at  the  foot  of  fbhe  hill  near  the 
river  and  measures  about  200  feet  by 
400  feet  area  by  20  feet  depth,  with 
a  perfectly  flat  floor  on  the  plane  of 
stratifieation. 

Peterborougfh 

Palaeozoic  and  crystalline  limestones, 
together  with  marls,  are  found  in  var- 
ious parts  of  the  county.  The  Lake- 
field  cement  works  use  marl,  and  Port- 
land cement  has  been  used  in  nome  very 
important  structures  in  the  county,  not- 
ably in  the  lift-lock  near  the  town  of 
Peterborough  and  in  the     buildijg     of 

the  beet  sugar  factory.  Palaeozoic  lime- 
stones, which  are  found  in  the  southern 
part  of  the  county,  have  been  used  ex- 
tensively. Analyses  are  given  below  of 
samples  from  three  or  four  localities. 
The  insoluble  matter  in  these  is  a  lit- 
tle high  for  cases  where  a  nearly  pure 
calcium  carbonate  is  required.  The 
samples,  however,  represent  surface  ma- 
terial in  which  this  matter  is  apt  to 
run  higher  than  in  stone  freshly  broken 
in  a  quarry.  Crystalline  limestone  is 
found  in  many  localities  in  the  north- 
ern part  of  the  county. 

"In  their  western  run  from  Healy's 
Falls  the  escarpments  [of  the  Trenton 
group]  we  have  been  following  approach 
Stony  Lake;  the  main  one  presenting 
an  abrupt  rocky  cliff  from  two  to 
three  miles  from  the  south  mar- 
gin of  the  lake,  and  the  other,  of 
small  elevation,  approaching  the 
margin  to  within  about  a  mile.  Af- 
ter iweeping  round  a  small  sheet  of 
water  called  White  Lake,  in  the  town- 

7m. 


ship  of  Dummer,  the  two  escarpmenta 
partially  unite,  striking  Salmon  Trout 
or  Clear  Lake  at  about  the  fourth 
range  of  that  township,  keeping  the 
south  shore  of  the  lake  to  its  western 
extremity.  The  corresponding  escarp- 
ment rises  on  the  northwest  side  of  Sal- 
mon Trout  Lake,  and  then  follows  the 
sinuosities  of  the  chain  of  lakes  and  the 
river  up  to  Buckthorn  Lake,  keeping 
the  south  side  at  a  distance  seldom 
exceeding  a  quarter  of  a  mile.  It  crosses 
Buckthorn  Lake  at  the  strait  about 
two  miles  and  a  half  above  Buckthorn 
Falls;  and  then,  again  separating  into 
two  parts,  the  main  one  strikes  nearly 
straight  by  Sandy  and  Pigeon  Lakes  to 
the  head  of  Balsam  Lake,  the  inferior 
escarpment  keeping  about  a  couple  of 
miles  to  the  northeast.  In  the  general 
course  westward  from  Belmont  Lake, 
the  rocks  composing  the  lowest  escarp- 
ment thin  out  and  disappear  before 
reaching  the  western  end  of  Salmon 
Trout  Lake.  Here  the  base  of  the  ser- 
ies is  composed  of  very  regular  beds  of 
buff  colored  limestone,  bearing  the  litho- 
logical  characteristics  of  the  succeeding 
portion,  while  the  upper  tier  of  beds 
contains  black  chert  and  silicified  corals 
of  those  species  which  peculiarly  dis- 
tinguish the  Birdseye  and  Black  River 
formation.  The  whole  height  of  the  es- 
carpment, from  this,  seldom  exceeds  fifty 
feet. 

"On  the  Otonabee  the  thick  bedded 
coral-bearing  stratimi  with  chert  .  .  . 
crops  out  on  the  twenty-second  lot  of 
the  sixth  range  of  Douro,  where  the  riv- 
er opens  into  a  small  lake  called  Kaw- 
chewahnook.  Below  this,  assisted  by  the 

effect  of  a  gentle  undulation  on  the 
axis  of  which  the  river  runs,  there  is 
a  continued  section  of  limestone  and 
shales  all  the  way  to  Peterborough, 
holdng  many  characteristic  fossils  of 
the  Trenton  formation.  Between  Pe- 
terborough, and  Rice  Lake,  the  Oton- 
abee nowhere  exhibits  a  rock  section.  . 

"The  limestone  escarpnient  south  of 
Burleigh  Falls,  in  the  township  of  Smith, 
is  about  eighty  feet  high.  On  the  sum- 
mit, thin  beds  of  limestone  and  shale 
occur.  .  .  .  Except  at  the  top,  the 
rock  is  more  or  less  covered  by  moss 
and  small  trees;  but  about  twenty  or 
thirty  feet  below  strong  beds  of  lime- 
stone occasionally  come  out  in  points, 
and  probably  represent  the  cherty  beds 
of  the  Birdseye  and  Black  River  form- 
ation."     (187) 

"The  lock  on  the  Otonabee  canal  U 
constructed  of  massive  beds  of  lime- 
stone, from  the  lower  part  of  the  Tren- 
ton group,  which  was  quarried  near 
Warsaw  in  Dummer;  and  good  beds  of 

~a87)~G.S.C.,   1863,   pp.   188-9,   190. 
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Bimilar  stone  are  to  be  obtained  in  many 
other  places  in  this  region."    (188) 

Palaeozoic  Limestones 

The  composition  of  some  of  the  Pal* 
sesoic  limestones  of  Peterborough 
county  is  shown  in  the  following  table  : 


crops  of  Ohazy  shales  orerlain  by  lime- 
stones of  the  same  formation  however 
appear  and  these  are  highly  fossUiferous. 
The  rocks  are  nearly  horizontal  or  with 
a  low  dip  to  the  south,  and  on  a  road 
leading  from  the  village  of  Alfred  te 
L'Orignal,  known  as  the  Li' Ange  Gar- 
dien  road.     Black     Hirer  and  Trenton 


PALiEOZOIC    LIMESTONES  OF  PETERBOROUGH  COUfJTY 


1 

1 

t 

1 

2 

3 

4    i     h 

1 

.        6 

1 

7 

i 

9 

• 

1  Dfioliible  residue 

6.50 

1.54 

4.99 

1.76 

2.18 

2.20 

1 

3.60 

6.24 

Silica  

Ferric  oxide 

1.96 

.61 

2.37 

51.22 

.70 

40.75 

2.29 

.24 

■".'46' 
.54 

50.60 
.65 

40.41 

.SO 
.10 

53.14 
.65 

42.37 

.55 
.•20 

51.10 

.69 

42.44 

1     .88 

53.40 
.57 

42.50 

1.34 

.13 

.82 

52.76 

.60 

41.93 

1.83 

"".'is' 

.50 

53.08 
.60 

42.16 

1.18 

.23 

.56 

52.30 
.41 

41.47 

1.91 

.39 

.54 

Alumina 

Lime 

Magnesia  

.96 

50.30 

.97 

Carbon  dioxide  

40.52 

jjoeR                     .  .         

1.22 

Sulnhur  trioxide 

.si 

.10 

.11 

.26 

Alkalies 

1 

1 

Total 

1 

100.14 

99.41  ! 

i 

98.20 

100.08 

100.08 

99.80 

99.95 

100.64 

101.01 

1. — Small  quarry  just  east  of  Have- 
lock.  2.— From  Clear  lake,  near  Burleigh 
falls.  3.— Bed  just  below  top  of  cliff, 
lot  42  or  43,  concession  16,  Smith.  4. — 
About  same  locality  as  3,  but  different 
bed.  5. — ^Topmost  layer  cliff  near  hotel. 
6. — Quarry,  lot  44,  concession  16,  Smith. 
7.— ^op  of  cliff,  lot  45,  concession  16, 
Smith.  8.  Lots  1  and  2,  just  south  of 
Lakefield  boundary.  9.— Between  2nd 
and  3rd  locks. 

Prcscott 

Economic  uses  have  been  made  of 
limestones  of  the  Uhazy^  Black  Kiver 
and  Trenton  formations  m  this  county. 
The  following  notes  taken  from  reports 
of  the  Geoloffical  Survey  describe  briefly 
the  distribution  of  these  formations,  and 
references  are  made  to  some  of  the 
more  important  quarries. 

"The  Chazy  limestones  also  appear 
along  the  road  in  East  Uawkesbury  be- 
tween ranges  IV.  and  V.,  and  are  well 
seen  on  a  road  southwest  from  Barb 
postoffice  between  lots  22  and  23.  They 
here  contain  certain  fossils  and  have  a 
low  southerly  dip.  Similar  rocks  show 
alonp  the  road  to  St.  Eugene. 

"West  of  L'Orignal  the  country  is 
largely  clay-covered  for  several  miles. 
About  3  miles  from  the  village  several 
rock  outcrops  appear  along  the  south 
side  of  the  river  road  and  in  these  a 
number  of  quarries  are  located.  Some 
of  these  are  in  rocks  of  Black  River  and 
Trenton  aire,  and  the  presence  of  the 
fault  wln'ch  was  noted  on  the  road  south 
of  L'Orifrnal  is  recogni/rd  in  the  tilted 
attitude     of     some  of    the  strata.     Out- 

(\Ffi)    G.S.C.,   18(53.    p.    RIO. 
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limestones    appear    with    low    undula- 
tions.   .    .    . 

'The  Black  River  limestones  can  be 
well  studied  at  .  .  Murray's  quarry, 
about  one  and  a  half  miles  south  of 
L'Orignal,  and  several  others  to  the 
south  of  this  in  East  Hawkesbury.  The 
formation  [Black  River]  is  important  as 
furnishing   some  of  the   best     building 

stones  of  the  PalseoEoic  series.  .  .  . 
"A  large  quarry  in  the  upper  portion 
of  the  formation  [Black  River]  is  found 
at  the  crossing  of  a  road  over  the  Riv- 
iere a  la  Graisse,  on  lot  15,  range  VII., 
Hawkesbury  East.    .    .    . 

"The  Trenton  limestones  are  exten- 
sively developed  throughout  the  town- 
ships of  Cumberland,  Clarence,   Planta- 

genet,  Alfred,  Caledonia  and  Hawkes- 
bury west  and  east.  In  the  southern 
f portion  of  most  of  these  they  are  over- 
ain  conformably  by  the  Utica  shales 
which  form  the  central  part  of  the  great 

Palaeozoic  basin.  In  the  eastern  part 
of  the  area  the  strata  are  affected  ia 
the  same  manner  as  those  of  Black  Kiver 
and  Chazy  age  by  the  great  Rigaud  fault. 
They  are  well  seen  along  the  road  from 
L'Orignal  to  Vankleek  Hill,  and  soiith- 
west  from  the  contact  with  the  Black 
River  formation  at  the  fault  near  Mur- 
ray's quarry  they  have  a  surface  breadth 
till  they  are  overlapped  by  the  Utica 
of  not  far  from  8   miles. 

"West  of  L'Orignal  they  are  well 
exposed  along  L'Ange  Gardien  road  to- 
wards Alfred  for  about  a  mile,  in  low 
undulations.  They  occupy  the  upper 
part  of  the  big  escarpment  south  of 
Brown's  wharf  and  thence  are  seen  along 
the  Nation  river  in  the  direction  0? 
Plantajronet    village   in   large   exposures. 
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the  rocks  are  filled  with  charActerUtic 
foaeHs  of  the  formation,  and  the  dip  is 
to  the  south  at  angles  of  3  to  5  de- 
grees"   (189). 

**The  limestones  of  the  Ohazy,  Black 
river  and  Trenton  formations  have  long 
been  noted  for  the  excellence  of  th«ir 
material  for  building  purposes,  and  large 
and  valuable  quarries  ejust  in  the  areas 
occupied  bj  these  rocks.  Among  these 
may  Jt)e  mentioned  the  Ross  quarry^  in 
the  township  of  East  Uawkesbury,  in 
limestone  of  Chazy  age,  and  from  which 
a  very  large  amount  of  excellent  stouq 
was  taken  for  construction  work  on  tho 
Orenville  and  Carillon  canals.  Near 
L'Orignal  also  quarries  are  found  in  the 
Black  River  and  Trenton  formations 
(Murray's),  the  stone  from  which  has 
been  used  for  the  same  purpose.  But- 
ler's quarry  in  the  Ohazy  limestone 
about  three  miles  west  of  I»'Uri^nal, 
near  the  river  road,  and  several  others 
in  the  Black  River  or  Trenton  limestones 
of  adjoining  lots  are  well-known  and  the 
quality  of  the  stone  is  excellent.  These 
are  in  the  western  part  of  the  township 
of  Longueil"  (190). 

"Gray  beds  of  the  CSiazy  formation, 
thickly  marked  by  small  bivalve  shells 
filled  with  white  calc-spar,  have  been 
wrought  to  a  small  extent  near  L'Orig- 
inal,  but  the  stone  is  not  well  fitted  for  a 
marble,  inasmuch  as  the  shells  are  read- 
ily detached  from  the  rock."  (191). 

"About  two  miles  from  the  mouth  of 
the  South  Petite  Nation,  the  Birdseye 
and  Black  River  formation  crosses  the 
stream,  dipping  southward*  at  an  angle 
of  four  degrees.  Trenton  beds  are 
seen  resting  on  it,  and  they  un- 
derlie the  road  up  the  valley  for 
more  than  a  mile,  in  which  they 
appear  to  be  quite  horizontal. 
These  rocks  are  seen  in  the  same 
relation  on  the  east  side  of  the  township, 
in  an  escarpment  below  the  road,  cros- 
sing the  line  between  Plantagenet  and 
Al^ed,  about  two  miles  from  the  Otta- 
wa. The  escarpment  and  the  road  keep 
in  the  same  relation  for  two  miles  and 
a  half  farther  to  the  south-eastward,  up 
the  valley  of  the  brook  flowing  into 
George  Lake  ;  but  three  miles  farther 
east,  on  the  second  range  of  Alfred,  the 
escarpment  is  south  of  the  road,  and  on 
the  summit  there  occurs  a  bare  triangu- 
lar surface  of  Trenton  limestone  of  a 
■lile  and  a  half  long.  In  the  township 
of  L'Orignal,  the  escarpment  approaches 
nearer  the  Ottawa,  being  about  a  mile 
from  it  on  the  west  side,  and  a  mile  and 
a  half  on  the  road,  which  runs  back  from 
the  village.    In  the  rear  of  Ilamiltonville 

(188)    G.S.C..    1889.    pp.    85-87   J. 
<190)  Ibid.  p.  136  J. 
<191)    Ibid.  1863.     p.    827. 


in  West  Haiwkesbury,  it  is  two  and  a 
half  miles  from  the  margin.    Its  position 
in  East  Hawkesbury  is  not  so  well  ascer- 
tained, but  the  base  of  the  series  very 
probably  reaches  the  boundary  between 
the  western  and  eastern  divisions  of  the 
Province,  in  sweeping  round  the  extrem- 
ity of  the  trough  north  of  the  Rigaud 
anticlinal.     On   the   south   side   of     the 
trough,  limestone  beds  are  met  with  at 
McDonald's  Mills,  on  the  Riviere  a  la 
Graisse,  in  the  fifteenth     lot     of     the 
seventh   range   of     East     Hawkesbury. 
These  are  at  the  base  of  the  Trenton, 
and  very  nearly  in  the  strike  of  these 
beds,  there  is  an  exposure  of  Trenton 
limestone  in  the  thirty-second     lot     of 
the  ninth  range  of  the  Lochiel"    (192) 

"At  about  one  mile  and  a  half  south 
of  Vankleek  Hill,  there  is  a  small  quarry 
in  fine  gray,  very  brittle  and  bituminous 
Trenton  limestone,  with  partings  filled 
with  bituminous  matter  and  joints  coat* 
ed  with  white  crystallized  calcite.  The 
beds  here  are  somewhat  folded"  (193) 

"Another  Black  River  quarry  is  seen 

on  the  River  a  la  Graisse,  in  the  south, 
eastern  portion  of  Hawkesbury  East, 
where  they  have  a  dip  to  the  south-west 
at  an  angle  of  about  10  degrees.  They 
are  here  separated  by  a  heavy  fault 
from  the  Potsdam  sandstone,  aibout  two 
miles  west  of  the  village  of  St.  Anne  de 
Prescott"   (194). 

Prince  Edward 

Trenton  limestones  underlie  this  pen- 
insular county  and  crop  out  on  its  shores 
at  points  convenient  for  shipment.  At 
the  outlet  of  the  lake  of  the  Mountain, 
for  example,  in  the  shore  of  the  bay  near 
the  entrance  to  Picton  harbor,  the  per- 
pendicular rock  cliffs  are  upwards  of 
200  feet  in   height. 

The  writer  has  met  with  no  detailed 
description  of  the  outcrops  of  limestone 
in  the  county  or  around  its  shores,  but 
it  may  be  said  that  the  chemical  com- 
position of  the  rock  is  pretty  uniform 
in  character,  carrying  a  high  percent- 
age of  calcium  carbonate,  when  fiint  no- 
dules are  absent.  Now  that  there  is 
a  growing  demand  for  rock  of  this  kind 
for  use  in  various  industries  it  would 
seem  that  the  outcrops  near  the  water's 
edge  may  be  worked  to  furnish  a  sup- 
ply of  stone  for  use  along  the  upper  part 
of   the  lake. 

The  following  analyses  represent  sam- 
ples from  Picton.  The  residue,  insolu- 
ble in  hydrochloric  acid,  in  1  was  6.42, 
and  in  2  it  was  2.42  per  cent.  The  first 
sample  is  from  Sullivan's  quarry,  and 
the  second  from  the  corporation 
quarry  : 

(192)    Ibid.    p.    171. 

am    Ibid,    1896,    p.   72    A. 

(194)    Ibid,  1899.  p.   186  A 
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1.  2. 

Silica 4.46  2.0U 

f'erric    oxide 1.73  .76 

Alumina 46  .24 

Lime 51.08  53.46 

Magnesia 88  .71 

Carbon  dioxide 40.45  452.32 

Loss    20  .20 

Sulpliur  trioxide 67  .29 

cViKaiies    ..     ....  .lo 


99.02  100.16 


The  limestones  in  the  other  parts  ol 
the  county,  when  not  containing  nodules 
of  chert  or  flint,  have  a  similar  com- 
position. 

Sulilvan's  quarry  is  near  the  Catholic 
cemetery.  Its  face  has  a  height  of  10 
or  12  feet  and  extends  along  the  cliff 
for  some  distance.  The  rock  is  dark 
colored,  fossiliferous,  and  rather  thin 
bedded,  with  shaly  seams  between  the 
layers.  The  rock  is  used  for  founda- 
tions, the  thickness  of  the  layers  not 
exceeding  5  or  6  inches.  The  corporation 
quarry  has  a  face  of  25  or  30  feet  in 
height  at  the  back  of  the  quarry.  The 
beds  of  limestone  are  only  a  few  inches 
in  thickness,  and  are  interbedded  with 
thin  layers  of  shale  or  clayey  material. 
It  would  be  possible  if  such  a  mass  of 
rocks  were  free  from  magnesia  and 
other  deleterious  constituents,  to  use  the 
whole  mass  in  the  manufacture  of  Port- 
land cement,  adding  more  or  less  clay 
to  the   mixture. 

Rainy  River  District 

Limestones  are  rare  in  this  district. 
The  crystalline  limestone  which 
is  found  at  Steep  Rock  lake 
presents  the  most  prominent  out- 
crops. These  have  been  describ- 
ed by  a  number  of  writers.  (195)  Sam- 
ples taken  from  one  of  these  outcrop't 
by  the  present  writer  possessed  the  foi 
lowing    percentage    composition  : 

1.  2. 

Insoluble  residue 63 

Silica 26.46     

Alumina 2.10     

Ferric  oxide 30 

P^errous  oxide 5.94     

Lime    20.34     54.90 

Magnesia 9.63        .61 

Loss 2.04 

Carbonic    acid 26.32     41.66 

Sulphur    trioxide 13 

Alkalies traces 


1UU.'27 


1.  The  lime  and  magnesia  here  shown 
exist  as  carbonates.  The  insoluble  sili- 
cious  residue  after  treatment  with  hy- 
drochloric acid  is  equal  to  31  per  cent. 
The  lime  and  other   bases  were  not  de- 

(195)  Am.  Jour.  Science.  1891,  pp.  317-331, 
and  B.M.,  Vol.  XT.,  pp.  131-3. 


termined  in  this,  but  the  total  silica  in 
the  rock,  as  shown  above  is  26.46.  The* 
loss  on  ignition  was  30.08  per  cent., 
which  includes  the  carbonic  acid,  26.32 
per  cent.    (196) 

2.  In  this  analysis  the  percentage  of 
lime  is  high.  It  represents  a  much  purer 
limestone  than  does  1.  Sample  2  is  dark 
limestone,  which  is  enclosed  or  surroun- 
ed  by  the  lighter  colored,  which  is  repre- 
sented by  analysis  1.  The  darker 
appears  to  have  been  the  original  rock, 
which  has  been  brecciated  and  partly 
dissolved.  The  lighter  colored  rock 
formed  from  the  darker  chiefly  by  so- 
lution and  reprecipitation,  contains  frag- 
ments of  the   latter. 

In  the  following  notes  taken  from  rf 
ports  of  the  Geological  Survey  reference 
is  made  to  the  occurrence  of  boulders  ot 
Silurian  limestone  in  the  district.  These 
are  of  economic  importance  as  large 
lime-kilns  often  make  use  of  ''held" 
stone.  Marl  deposits  also  occur  in  the 
district,  and  may  be  made  use  of  in  the 
production  of  lime,  and  for  other  pur- 
poses. 

"  In  the  post-glacial  formations  of 
Rainy  River,  the  clays,  sands  and  lime- 
stone boulders  are  all  of  economic  value. 
Some  of  the  lower  blue  clay  seen  on  the 
banks  of  the  river  appeared  to  be  very 
pure   and  capable   of   being  worked   for 

Eottery.  Other  clays  would  make  good 
ricks.  Much  of  the  sand  intercalated 
with  the  clays  would  be  serviceable  for 
building  purposes,  and  some  of  that  at 
the  mouth  of  Rainy  River  would  be  good 
for  glass  making.  The  limestone  boul- 
ders are  occasionally  burned  for  lime 
by  the  settlers."  (197) 

"In  valleys  tributary  to  Rainy  Lake, 
such  as  the  basin  of  the  Seine  River  and 
that  of  the  Turtle  River,  there  are  local 
deposits  similar  to  those  on  Rainy  River 
which  may  perhaps  be  regarded  as  hav- 
ing been  formed  in  arms  or  bays  of 
Lake  Agassiz.  These  deposits  appear  to 
lack  a  feature  which  is  very  charac- 
teristic of  the  deposits  along  Rainy  Riv- 
er, viz.,  the  presence  of  pebbles  of  cream- 
colored  or  yellow  Silurian  limestones. 
The  northern  limit  of  the  distribution 
of  this  limestone  drift  has  been  noted 
by  Bigsby,  Dawson  and  myself,  and  it 
appears  to  be  coincident  with  the  line 
that  has  been  sketched  as  limiting  the 
northern  extension  of  the  post-glacial 
formations.  The  limestone  pebbles  and 
boulders,  while  doubtless  derived  in  the 
first  instance  from  the  Silurian  rocks 
of  the  Red  River  basin,  appear  on  the 
Lake  of  the  Woods  to  come  immediately 
from  the  post-glacial  strata  in  which 
they  are  imbedded.  Their  glacial  origin 
is  attested  by  the  very  common  and 
distinct  striation  observable  upon  them; 

(196)   B.M..  Vol  XII.,  pp.  306-7. 
(107)  G.S.C.,  1887-88,  part  I.,  p.  182  P. 
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which  fact  also  attests  that  they  have 
been  very  little  water-worn  since  their 
escape  from  the  foot  of  the  glacier,  the 
inference  being  that  the  clayey  strata  in 
which  they  are  imbedded  were  derived 
largely  from  the  same  glaciers.  With  re- 
gard to  other  isolated  patches  of  post- 
glacial formations,  it  is  to  be  noted  that 
those  of  any  considerable  extent 
that  are  known,  3uch  as  that 
near  Lake  Wabigoon,  appear  to  lie  on 
the  north  side  of  the  height  of  land,  and 
may  have  been  formed  at  a  somewhat 
later  stage  of  the  recession  of  the  ice 
barrier,  after  Lake  Agassiz  had  shrunk- 
en to  a  fraction  of  its  maximum  size. 
On  this  assumption  the  lake  in  which 
the  deposits  around  Wabigoon  were  de- 
posited would  have  had  the  height  of 
land  for  its  southern  barrier,  and  prob- 
ably the  ice  for  its  northern.  There 
are  few  facts,  however,  as  yet  to  sup- 
port such  speculations,  and  they  are  only 
suggested  by  the  analogies  which  the  re- 
sults of  Mr.  Upham's  work  naturally 
lead  us  to  look  for."  (198) 

"  Between  the  Laurentians  of  the  Ot- 
tawa Valley  and  of  Western  Ontario, 
there  is  one  marked  ditt'erence,  the 
presence  of  a  series  of  limestones  in  the 
former,  and  its  comparative  absence  in 
the  latter  ;  but  the  absence  of  a  litho- 
logical  member  of  a  series,  as  limestone 
or  quartzite,  does  not  militate  against 
th€  correlation  of  the  members  occur- 
ring in  different  districts,  and  future  in- 
vestigation may  prove  the  Couchiching 
series  to  be  the  stratigraphical  equiva- 
lent of  the  Upper  Laurentian  series  of 
the  east,  to  which  as  far  as  may  be 
gathered  from  published  descriptions  of 
the  latter,  the  mica  schists  would  seem 
to  bear  a  marked  resemblance  in  strati- 
graphical  relationship.  But  whatever  con- 
clusion may  be  eventually  arrived  at  re- 
garding the  origin  of  Laurentian  rocks, 
or  whatever  subdivisions  of,  or  re-ar- 
rangement of  certain  members  of  this 
system  future  investigation  may  justi- 
fy, the  separate  areas  of  granitic  rocks 
referred  to  in  this  report  present  no  in- 
dividual characteristics  sufficiently  sig- 
nificant to  justify  the  belief  that  any 
great  difference  exists  between  their  re- 
spective ages,  and  the  same  theory  of 
origin  that  applies  to  one  applies  to 
all."  (199) 

"At  the  narrow  entrance  to  Echo  bay 
[Shoal  lake],  a  four-foot  seam  of  crys- 
talline limestone,  containing  some  cop- 
per pyrites,  was  observed  in  the  sericLtic 
schist.  This  is  not  very  pure,  contain- 
ing some  quartz,  etc.,  but  may  at  some 
time  be  of  value  for  lime"   (200). 


(198)  Ibid,  pp.  175-6  F. 

a99)  G.S.C..  1890-91.  part  I,  p.  37  G. 

(200)  B.M.,   Vol.   v.,  p.    49. 


Renfrew 

This  county  possesses  important  re- 
sources in  crystalline  limestones  or  mar- 
bles, Cambro-Silurian  limestones,  and 
marl  deposits.  The  marble  deposits  in 
the  vicinity  of  the  towns  of  Arnprior 
and  Renfrew  have  been  described  in  sev- 
eral reports,  published  during  the  last 
half  century.  Quotations  from  some  of  * 
these  reports  aie.  given  in  the  following 
notes.  The  only  quarries  of  crystalline 
limestone  now  being  worked  in  the  Pro- 
vince for  marble  or  decorative  building 
stone  are  those  of  the  town  of  Renfrew 
and  one  a  few  miles  from  Haley  station, 
some  distance  to  the  westward.  The 
town  of  Renfrew  is  also  one  of  the  larg- 
est producers  of  lime  in  eastern  Ontario, 
the  rock  used  being  the  crystalline  lime- 
stone, which  is  quarried  within  the  lim- 
its of  the  corporation.  It  will  be  seen 
from  the  analyses  given  below  that  this 
lime  possesses  a  high  degree  of  purity. 

Crystalline  Limestones 

"A  marked  fea;ture  in  the  formations 
in  the  vicinity  of  the  Madawaska,  in  the 
area  to  the  south  of  that  river,  is  the 
great  development  of  crystalline  lime- 
stones. In  character  these  differ  some- 
what from  the  limestone  found  in  the 
Grenville  di^rict.  They  are  often  char- 
acterized by  the  presence  of  bluish  and 
bluish-gray  shades,  and  by  a  well-defined 
banding,  which  imparts  a  peculiar  strip- 
ed aspect  to  the  rock  over  large  areas. 
The  limestone  is  also  often  highly  dolo- 
mitic,  and  in  places  weathers  to  a  pecu- 
liar ochreous  brown.  Instead  of  the 
usual  association  of  grayish  and  reddish- 
gray  gneiss  found  north  of  the  Ottawa, 
the  associated  rocks  are  mostly  schists, 
either  hornblende,  micaceous  or  chlori- 
tic.  The  characteristic  mica-schists  are 
beautifully  exposed  on  the  line  of  the 
Kingston  &  Pembroke  Railway,  between 
La  van  t  and  Flower  stations,  as  well  as 
along  certain  portions  of  the  Mississippi 
River,  on  th<»  north  side  of  Mud  Lake, 
about  a  mile  below  Ardoch.  They  are 
also  well  seen  on  the  south  side  of  Mar- 
ble Lake,  in  the  town^ihip  of  Barrie.  The 
hornblende  rocks,  however,  have  a  much 
greater  development,  being  often  mas- 
sive"  (201). 

**North  of  the  Madawaska,  in  the 
townships    of    Griffith,    Brougrham    and 

Bagot,  while  the  surface  of  the  country 
is  often  exceedingly  rough  and  broken, 
great  areas  of  crystalline  limestone,  of- 
ten (tolomitic,  are  seen.  These  calcareous 
masses  ofovir.  not  only  in  the  valleys  but 
constitutii\p:  larsre  hills.  In  places  the 
rock  Id  highly  chari;ed  with  tremolite, 
and  this  character  is  also  well  seen  in 

(201)  G.S.C.,    1896,   pp.   55-56  A. 
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the  limestones  to  the  north  of  Gala- 
bogie  Lake,  as  well  as  at  oertain  places 
in  the  township  of  Darling,  and  in  South 
Klmsley.  Great  areas  of  t^ese  lime' 
•tones,  often  well  exposed,  occur  in  Mo* 
Nab,  Darling,  Lanark  and  Ram* 
say"  (202). 

*lt  is  interesting  to  note  the  occur* 
rence  of  unmistakaible  limestone  conglo- 
merates in  the  Laurentian  crystalUiie 
rooks  01  the  Grenvillo  series  in  Renfrew 
county.  These  were  seen  at  several 
widely-separated  points,  as  in  the  town- 
ahip  of  Weatmeath,  along  the  Kocher 
Fendu  channel  of  the  Ottawa,  in  the 
townships  of  Bromdey  and  Stafford,  in 
Sebastopol,  and  along  the  Opeongo  road. 
In  these  conglomerates,  which  rest  upon 
the  ruisty  gneiss,  are  pebbles  of  garnet- 
iferous,  hornblendic  and  reddislh  gneiss, 
quaxtzite  and  r-usty  gneiss,  well 
rounded  and  water- worn.  The  gray- 
ish quartzose  gneiss,  in  the  lower  part 
of  the  calcareous  series,  presents  all  the 
aspects  of  an  altered  quartzose  sand- 
stone, and  the  whole  series  at  these 
places  looks  like  a  succession  of  altered 
eed'knents.  .  .  . 

''Very  considerable  areas  of  crystalline 
limestone  occur  throughout  the  counties 
of  Renfrew  and  Pontiax:,  some  of  which 
constitute  useful  marbles.  .  .  At  Ren- 
frew [town],  extensive  quarries  exist, 
which  furnu^  an  excellent  quality  of 
stone,  both  for  building  and  for  burn- 
ing. .  .  A  new  deposit  of  snow-white 
marble  has  been  opened  up  on  lot  19, 
concession  6,  Ross,  on  the  property  of 
Mr.  Chas.  Bilson.  Tihis  is  a  beautiful 
stone,  highly  crystalline,  and  yields  large 
blocks  for  monumental  or  decorative 
work"    (203). 


Marble  Quarries 

Mr.  Alexander  McLean  thus  described 
bds  marble  quarry  at  Renfrew  to  tiho 
Royal  Commission  on  the  Mineral  Ke- 
©ources  of  Ontario  : 

"We  have  a  marble  quarry  at  Renfrew 
and  one  in  the  township  of  Temple  ton, 
Quebec.  \Ve  have  leased  the  Renfrew 
property,  and  we  get  from  it  what  is 
commonly  known  as  Uie  Kenirew  mar- 
ble; it  is  a  crystalline  marble.  We  leas- 
ed that  about  three  years  ago.  Since 
we  have  had  it  we  have  taken  consider- 
able out.  We  do  not  work  it  steadilv: 
we  just  take  out  the  quantity  that  we 
require.  We  use  it  for  monumental  ma- 
terial, slabs,  copings,  window  sills,  trim- 
mings, and  for  such  purposes.  It  is  an 
excellent  stone,  and  takes  a  good  polish. 
It  is  a  degree  harder  than  the  ordinary 

(202)     G.S.C..   IH%.    p.    57    A. 
(20.'l)  G.S.C..   1805.    pp.   66-67   A. 


Hmefltone,  and  ia  not  aa  diaMe  to  9Um 
as  the  ordinary  white  marble"  (204). 

T<he  Commissioners  thenu»eive8  give 
t^e  following  account  of  the  marbde^i  or 
cryetaUine  lunestones  at  Keutrew  aud 
Arnprior  : 

"Ihe  town  of  Renfrew  is  situated  over 
a  very  wide  band  of  crystal- 
iine  limestones,  wihich  crops  out 
at  different  points,  but  especial- 
ly upon  a  lot  m  rear  of  the  Ro- 
man Catholic  church.  Xhis  latter  is  well 
adapted  for  quarrying  into  large  pieces- 
of  fiolid  and  mafisive  stone,  whicn  is  free 
from  checks  and  dries,  and  standa  work- 
ing, sawing  and  trimming  for  marble 
purposes.  The  property  is  operated  by 
the  Canadian  Gramte  Company  of  Otta- 
wa, and  the  product  is  shipped  to  that 
city  for  manufacture.  Ihe  marble  is  a 
crystalline  limestone  of  grayish  hue,, 
slightly  tinted  in  places  with  hornblendic^ 
crystals,  and  in  other  places  small  crys- 
tals of  mica  are  visible.  It  is  taken  out 
by  block  and  feather,  and  costs  ^.25  per 
cord  for  la^r.  The  largest  blocks  are 
nine  feet  long  by  two  feet  square,  and 
about  25  per  cent,  is  wasted  in  the  quar- 
lying.  It  stands  the  weather  better 
than  any  stone  except  granite,  and  some 
granites  will  not  stand  as  well.  We  eaw 
one  building  which  had  been  put  up  near- 
ly forty  years  ago.  No  action  from  the 
weather  was  visible,  except  that  the  tint 
had  become  slightly  darker  where  most 
exposed,  and  this  change  could  only  be 
seen  upon  careful  observation. 

'There  is  another  wide  band  of  crys- 
talline limestone  at  Arnprior,  upon 
which  several  openings  have  been  made, 
and  near  which  works  have  been  erected 
for  cutting  and  polishing.  At  the  works^ 
the  strata  dip  30  degrees  to  the  south- 
west, and  the  strike  is  north-east  and 
southwest.  This  band  is  of  a  bluish  tint 
with  dark  blue  wavy  lines,  and  yields 
marble  of  excellent  appearance  and  qual- 
ity. The  plant  of  the  mill  consists  of 
three  sawing  gangs,  three  turning  and 
two  polishing  lathes,  and  a  rubbing  bed, 
all  driven  by  a  25-horse-power  engine. 
The  marble  is  made  chiefly  into  monu- 
ments, but  it  is  also  manufactured  to  a 
small  exitent  into  table  tops  and  mantel- 
piecos,  and  is  used  in  public  buildings 
for  decoration"   (205). 

The  Arnprior  quarries  ere  furtJier  de- 
scribed by  Mr.  A.  R.  McDonald  as  fol- 
lows : 

"I  live  at  Arnprior,  and  am  a  member 
of  the  firm  of  R.  McDonald  &  Son.  1  am^ 
engaged  in  the  marble  manufacturing 
and  producing  business.  One  of  our 
quarries  is  at  the  corner  of  Russell  and 


(204)   Roy.    Com..    1«>0.    p.    M. 
CJOri)   Ibid.    p.   "fi. 
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0tf€*U  in  thiA  town;  the  otther  u 
Aboat  m  mile  and  a  quarter  distant,  iu 
an  easterly  direction,  on  a  oove  of  the 
Ottawa  nver.  The  marble  from  thai 
quarry  is  known  as  Ottawa  valley  mar- 
ble, while  the  other  is  known  as  Arn- 
prior  marble.  We  have  another  quarry 
here  at  the  mill,  but  it  is  the  same  a.^ 
the  Arnprior.  We  have  three  sawing 
gangs,  five  lathes,  three  turiiiog  lather, 
&WO  polishing  kithes,  a  rubbing  bed,  and 
a  25  ii.^\  boiler  and  engine,  i  do  not 
know  tiie  total  value  of  the  plaut.  Ihu 
mill  naa  formerly  on  the  south  side  ui 
the  Aiadawaska,  and  was  owned  by  Fur- 
quharson,  McLaughlin  &  Hartney;  they 
ran  it  for  about  tour  years.  We  acquir- 
ed the  (property  in  the  fall  of  1878,  and 
iiave  been  running  it  since,  i  cannot  tell 
you  what  our  output  is.  Our  market  is 
altogether  in  Ontario.  It  is  u^ed  fov 
monumental  purposes,  and  to  a  small 
extent  for  ornamental  purpo>ses,  such  as 
table  tops  and  mantlepieoes.  It  has 
been  used  for  a  number  of  public  build- 
ings, among  otihers,  in  the  House  of 
Conmions  at  Ottawa.  1  suppose  we  make 
about  $4,000  or  $5,000  worth  of  monu- 
mental marble  a  year.  Tihe  Arnprior 
marble  has  a  dark  <blue  ground  with 
wavy  veins,  the  Ottawa  Valley 
msdrble  has  a  gray  groimd  witiU 
dark  wavy  veins.  I  do  not  know  any 
other  marble  that  will  take  as  good  a 
polish;  it  cannot  be  stained;  it  will  not 
absorb  moisture  at  all,  and  it  stands  ex- 
posure well.  We  have  not  been  working 
this  year,  one  reason  being  on  account 
of  the  etate  of  the  market.  When  we 
are  working  we  employ  from  fifteen  to 
twenty-five  men.  The  engineer  gets 
fl.60  a  day,  quarrymen  $1.25,  polishers 
$1.25  to  $1.50,  stone  cutters  $1.25  to 
$2.50,  and  other  men  $1.20  to  $1.25.  One 
of  the  reasons  that  we  find  it  difficult 
to  compete  with  the  American  marble 
is  that  our  stock  is  very  hard  and  diffi- 
cult to  get  out,  and  then  it  does  not 
come  out  in  the  right  shape.  American 
moimtain  blue  is  a  cheap  marble.  South- 
ern Falls  is  a  good  marble;  it  is  light  i)i 
color,  and  1  think  it  is  as  good  as  this; 
besides,  it  can  be  worked  cheaper  than 
ours.  The  Ottawa  Granite  Co.  get  mar- 
ble at  Renfrew,  but  they  do.i't  sell  much 
of  it  as  monumental  marble ;  it  is  mostly 
the  American  that  is  sold  for  that  pur- 
pose. The  duty  on  marble  is  35  per 
cent,  sawed  on  four  sides,  25  per  cent. 
on  two  sides,  and  in  the  roufrh,  15  per 
cent.  I  am  informed  that  the  Americans 
sell  marble  here  at  $2  and  $2.50,  while 
they  sell  at  $3.50  in  their  own  country. 
They  make  a  slau^i^hter  market  of  ours, 
and  it  is  mostlv  inferior  marble  they  sell 
here.  ITiat  is  the  reason  we  are  not  run- 
ning now.  The  marble  dips  about  30  de- 
grees,  and  runs  northeast  and  southwest. 


About  a  mile  and  a  half  from  here  we 
have  a  marble  very  like  the  Gouverneur 
marble;  it  is  light  gray  with  light  brown 
streaks,  and  extends  about  five  miles  to 
the  south  and  three  miles  to  the  west. 
There  is  no  granite  in  this  part  of  the 
country;  it  is  all  marble.  Northwest  it 
extends  about  twenty  miles,  and  east  of 
here  about  twelve  or  fifteen  miles,  hi 
different  places  it  vairies  in  color  ana 
texture"    (206). 

The  Renfrew  limestones  and  marbles 
have  frequent  mention  in  tihe  Reports 
of  the  Geological  Survey,  from  which  Uie 
following  extracts  are  made  : 

"Ferguson's  Quarry. — This  quarry,  on 
Lott  22,  Range  IV.,  of  Ross,  is  in  a  tiue 
gray  crystalline  limestone,  striking  N. 
and  b.,  with  an  ea^sterly  underlie.  la 
burning,  it  produces  a  somewhat  granu- 
lar lime,  but  makes  a  hard-setting  mor- 
tar. 

''The  kiln  has  a  capacity  of  only  about 
300  bushels,  which  amount  is  produced 
about  six  times  a  year. 

•*lhis  stone,  on  account  of  its  fine  tex- 
ture, might  be  applicable  for  building 
purposes,  or  would  also,  I  have  no  doubt, 
constitute  a  handsome  marble. 

"On  Lot  7,  Range  iX.,  bands  of  a 
oo«urse  crystalline  w<hite  dolomite  occur, 
wihioih  is  said  to  burn  to  a  good  lime. 

"A  similar  band  occurs  on  Lot  23, 
Range  IV.,  slightly  coexser  in  texture, 
and  wihen  struck  with  a  ihammer  shows  a 
momentary  red  phosphorescent  glow. 

"Either  of  these  dolomites  wouJd  be 
■busceptible  of  a  high  polish.  But,  as  the 
outcrop  indicates  a  very  limited  thick- 
ness, it  is  doubtful  whether  it  could  be 
worked  with  profit. 

"On  Lot  20,  Range  LX.,  of  Bat  hurst  tine 
terminated  crystals  of  pyroxene,  horn- 
blende, orthoclase,  scapolite,  apatite  and 
titanite  occur  in  a  calcareous  vein,  cut- 
ting granite. 

"On  Lot  23,  Range  IV.,  of  R()«s  a  band 
of  tremolitic  dolomite,  traceable  across 
several  lots,  affords  in  many  places  long 
translucent  rhomboidal  columns  and  in- 
terlacing blades  of  tremolite,  the  former 
often  one  foot  lon^  and  one  inch  across. 

"  Small  specks  of  apatite  were  noticed 
in  a  disintegrating  limestone,  that  is  oc- 
casionally  mixed   with   dolomite"    (307). 

Palaeozoic  Limestones 

"A  band  of  crystalline  dolomitic  lime- 
stone, with  mica.chlorite  and  hornblende- 
schists,  also  cut  by  diorites,  crosses  the 
river  in  the  vicinity  of  Arnprior,  and  has 
a   breadth   westward   of   several     miles. 

•    .    Portions  of  their  area  are   also 


(206)  Roy.    Co.,    1890.   p.   82. 

(207)  G.S.C.,   1882-3-4,  p.   l.".  T.. 
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overlaid  by  thin  beds  of  Caleiferous  lime- 
etoneSf  on  the  north  ehore  opposite  Arn- 
prior  and  Braeside.  Above  this,  to  Por- 
tage du  Fort,  the  rock  where  exposed  is 
mostly  Laurentian  limestone,  forming  a 
series  of  synclinals,  underlaid  iby  rusty 
gneiss,  the  <whole  cut  toy  frequent  intrus- 
ions of  syenite  and  diorite.  .  .  At 
the  Portage  du  Fort  village,  there  is  a 
great  development  of  the  crystalline 
series,  the  intrusions  being  particularly 
well  seen,  and  their  action  upon  the 
limestone  being  marked  by  t^eir  altera- 
tion of  this  rock  into  marble.  From 
certain  beds  of  this  locality  the  marbles 
employed  in  the  interior  of  the  Houses 
of  Parliament  in  Ottawa  were  obtain- 
ed"   (208). 

"The  Roche  Fendue  channel,  on  the 
south  side  of  Calumet  IsJand,  is  very 
rocky,  broken  by  numerous  heavy  rapids 
and  chutes.  The  rocks  are  limestone,  un- 
derlaid by  rusty  gray  gneiss,  but  the 
syenitic  and  dioritic  intrusions  are  fre- 
quent and  masses  of  the  limestone  are 
often  caught  in  the  intrusive  rocks.  The 
rock  on  the  north  side  of  the  Ottawa, 
between  Bry«on  and  the  foot  of  Allu- 
mette  island,  is  mostly  syenite.  Occa- 
sionally small  bands  of  limestone  and 
gneiss  are  seen,  but  their  area  is  small  as 
compared  with  the  syenite  portion,  and 
they  are  much  broken  up. 

"Allumebte  Island,  and  the  south  side 
of  the  river  opposite,  are  occupied  large- 
ly by  Chazy  rocks.  The  typical  Black 
River  occurs  at  Paquette  Rapids,  many 
of  the  beds  being  filled  with  fossils  of 
that  formation,  which  are  beautifully 
preserved.  Much  of  the  island  however 
is  low,  and  large  areas  of  sand  and  bog 
occur  inland.  The  northwest  portion  i« 
mostly  syenite.  In  the  north  or  Culbute 
Channel,  a  heavy  rapid  is  overcome  by  a 
lock,  while  in  the  south  or  Pembroke 
Channel,  the  navigation  is  internipted 
by  the  Paquette  and  AJlumette  Rapids, 
the  latter  about  three  miles  below  the 
town  of  Pembroke.  These  however  can 
be  traversed  by  steamboats  at  certain 
staples  of  the  water.  .  .  . 

"The  only  trace  of  lime^stone  seen  in 
this  portion  of  the  river  was  a  thin 
cruvshed  band  above  the  narrows  about 
one  mile  below  the  mouth  of  the  Swesfo 
River,  ^^onie  thirtv-five  miles  above  Pom- 
broke. 

"Some  intere?^tinfr  points  of  structure 
wore  observed"  at  various  places,  \\niile 
it  is  very  evident  that  the  syenite*?  or 
crrnnites  as  a  whole  in  this  seetion  are 
intru<5ive  in  the  orvstallino  limestone, 
-^oine  portion*!  of  them  are  of  oompara- 
tivclv  reeont  date.    Thus  nhmit  six  miles 


/L'OS)  G.RC.    1S94.    p.    50    A. 


above  the  Coulonge,  they  have  apparent- 
ly disturbed  the  usually  horizontal  beds 
of  Caleiferous  and  Chazy,  the  latter  in 
one  pkioe  being  pushed  up  along  the  con- 
tact to  angles  of  36  and  40  degrees." 
(209). 

"Inland,  to  the  <south,  the  Chazy  and 
lower  part  of  the  Trenton  formation 
have  a  considerable  development  in  the 
valley  of  the  Bonneehere  at  Eganville, 
whence  they  extend  eastward  to  Douglas 
village.  The  flat-lying  limestones  occur 
for  some  distance  on  both  sides  of  that 
river.  Another  outlier  extends  from  the 
east  eide  of  Lake  Dove  eastward  to  Mink 
Lake,  and  thence  spreads  over  t^he  flat 
area  between  Douglas  and  Cobden;  while 
yet  another  considerable  area  occurs  on 
the  lower  west  half  of  Muskrat  Lake, 
which  is  discharged  by  the  Muskrat 
River  at  Pembroke.  Along  this  stream 
the  Chazy  beds  also  show,  capped  in 
Stafford  township  by  highly  fossiliferous 
strata  of  Black  River  age.  A  small  out- 
crop of  Chazy  is  again  seen  in  a  cutting 
on  the  Ottawa  and  Parry  Sound  railway 
about  three  miles  west  of  Killaloe  sta- 
tion, while  on  Clear  T^ke,  to  the  south 
the  Trenton  and  Utica  beds  are  exposed 
at  the  southwest  corner."     (210) 

"A  new  outlier  of  the  Black  River  was 
discovered  in  the  low  tract  to  the  we-^i 
of  Clear  lake,  in  the  township  of  Sebas- 
topol,  and  the  Palaeozoic  formations 
seen  around  the  northwest  corner  of 
the  lake,  comprising  the  Trenton  and 
Utica,  appear  to  extend  westward  and 
to  underlie  a  depression,  which  con- 
tinues as  far  as  the  road  from  Bru- 
denell  Corners  to  Killaloe.  From  the 
character  of  the  drift  and  soil  on  the 
road  leading  up  the  mountain  from 
Castile  post  office,  it  is  very  probable 
that  the  Utica  outlier  of  the  south  side 
of  Clear  lake  also  extends  in  this  di- 
rection for  several  miles,  overlying  the 
Trenton  and  Black  river  formations. 
It  is  probable  from  this  Black 
River  outlier,  west  of  Clear  lake,  that 
the  large  masses  observed  along  the 
north  slope  as  well  as  along  the  top  of 
the  mountain,  on  the  Opeongo  road  have 
been  derived.  The  direction  of  the  ice 
movement  in  this  district  was  a  few  de- 
grees west  of  south."  (211) 

Sand  Point  Quarries 

There  are  two  quarries  in  the  Palae- 
ozoic limestone  at  Sand  Point  village, 
and  one  or  more  within  a  distance  of 
a  mile  or  two.  At  the  time  of  the 
writer's  visit  .stone  was  being  shipped 
from  one  of  the  village  quarries  to 
North   Bay,  which   was   to    be    used   in 

(200)  G.S.C..   1894.   pp.  60-61  A. 

(210)  Ibid,  18^.  p.  65  A. 

(211)  Ibid.  Sum.  Rep.,  1897.  p.  61. 
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the  building  of  the  round  houses  and 
other  structures  on  the  Temtskaming 
and  Northern  Ontario  Hallway. 
This  quarry,  which  lies  east 
of  the  station,  has  a  face 
of  about  18  feet,  and  little  earth 
on  top  of  the  rock.  The  other  quarry 
has  a  face  of  over  20  feet,  but  the  rock 
i^  here  covered  by  about  15  feet  of 
nand.  Ihe  stone  in  one  house  which 
i^  said  to  be  over  50  years  old  is  in 
a  irood  state  of  preservation.  It  re- 
tAinfl  it*  color  well,  not  becoming 
liehter  with  age  like  the  stone  of 
Kincrston  and  elsewhere.  Many  door 
and  window  silU,  having  a  thickness  of 

15,  16  or  18  inches,  have  been  taken 
from  these  quarries. 

There  is  a  small  quarry  at  Brae- 
side  from  which  stone  for  building  and 
lime  burning  is  taken.  The  lime  is 
said   to  be  strong  and  quick-«etting. 

Following  are  analyses  of  sam- 
ples of  the  stone  taken  from  these 
Sand    Point   quarries: 


i 


:\ 


In^uble  residue. .   , 

Silica   4.20     4.14     '2.'A 

Ferric  oxide 7*2  i     .82       .92 

Alumina 1.40     2.04        .74 

Lime 4«.02  I4H.24  '50. SO 

Magrnesia  4.37  ,  4.45     2.15 

Carbon  dioxide 40.(10   41.00   42.00 

Lass 82        .22        .15 

Sulphur  trioxide 3r.       .r.G       .3t> 

Alkalies 25    


4.y7 

i!63 

.99 

29.98 

19.03 

44.30 

"'!i6 


Total 9S.-19    '.U.H2    W.tWl    UK). 40 

1.  Quarry  at  road  side,  just  east  of 
Sand  Point  station;  2,  quarry  near 
hotel.  Sand  Point  station;  3,  Barnet's 
small  quarry,  Braeside;  4,  small  quarry 
acroes  road  from  Eckford's  house,  just 
east  of  Arnprior. 

"Pembroke,  0.,  lot  12,  range  1. — 
The  Chazy  formation  at  this  locality 
affords  good  limestone  for  building 
purposes,  in  beds  from  three  to  eigh- 
teen inches  thick.  An  analysis  of  a 
specimen  gave: 

Carbonate  of  lime 83,90 

Oarbonabe    of    magnesia 0.29 

Carbonate   of   iron 0.60 

Insoluble 6.08 


100.00 

"The  stone  is  light  brownish-grey  in 
color,  compact  and  breaks  with  a 
conchoidal    fractur<» 

"McNab,  Ontario.— The  Calciferous 
formation  in  many  localities  affords 
materiaJ  which  answers  for  building 
puipones,     and     appears     to   be     very 


durable,  though  often  difficult  to  dress. 
In  some  cases  the  rock  is  limestone, 
but  it  seems  to  pass  bj  insensible 
gradations  into  dolomite,  the  prevail- 
ing rock  of  the  formation.  A  specimen 
of  the  limestone  from  near  Arnprior, 
on  the  11th  lot  of  the  third  range  of 
McNaib,  was  found  to  contain: 

Carbonate   of   limp 81. 7R 

Carbonate  of  magnesia 13.68 

"It  is  compact  and  dark  brownish- 
grey  when  fractured,  although  when 
tool-dressed  it  has  a  rather  bluish- 
grey  tint.  When  polished  it  shows 
sections  of  fossils  and  presents  a  mot- 
tled surface  of  dark-grey,  with  patches 
of   light-urey   and   yellowiah-brown 

"Another  specimen  from  the  same 
set  of  beds,  but  considerably  lower 
down  in  the  formation,  was  light 
brownish-grey  in  color,  and  dotted  with 
occasional  crystals  of  white  calcite. 
When  polished  it  presented  a  mottled 
appearance,  like  the  limestone  just  de- 
scribed, the  colors,  however,  being 
much  paler.  As  shown  by  the  follow- 
ing determination,  it  is  a  dolomite: 

Carbonate   of   lime 53.00 

Carbonate    of   magnesia 43.8A 

The  specimen  came  from  an  old 
quarry  on  the  0th  lot  of  the  14th 
range  of  McNab."   (212) 

The  Lime  Industry 

The  lime  industry  at  the  town  ol 
Renfrew  is  larger  than  that  •  of  any 
other  place  in  the  eastern  part  of  the 
Province.  The  lime  is  shipped  south 
to  lake  Ontario,  and  for  a  considerable 
distance  east  and  weat.  The  quar- 
ries, which  are  referred  to  on  another 
page,  are  in  crystalline  limestone. 
There  are  three  draw  kilns  5  feet  in 
diameter  and  20  feet  high.  They  each 
have  a  capacity  of  150  bushels  of  lime 
in  24  hours.  Lime  is  withdrawn  from 
the  kilns  36  hours  after  the  first  start- 
ing afresh,  and  thereafter  every  12 
hours.  Lime  sold  in  Renfrew  during 
the  past  summer  at  25  cents  a  bushel. 

The  limestone  from  these  kilns 
works  best  if  allowed  to  slack  for  some 
time  before  using.  This  prevents  the 
danger   of  chipping  in  plaeter. 

Foundation  stone  (crystalline  lime- 
stone), sold  at  $5.00  a  cord,  delivered, 
in  the  town  of  Renfrew  during  the 
past  summer.  It  may  also  be  added 
that  bricks  were  $7.00  a  thousand,  and 
sand,  for  building,  40  cents  a  cubic 
yard. 

Of  the  following  two  analyses  from 
Jamieson's  quarries.  No.  1  was  -^ynade 
by  J.  T.  Donald,  and  No.  2  by  A.  G. 
BurrowB. 


(212)  O.S.C..    187«-77,   p.   486. 
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No.  1. 

Oalcium  eariboiiate 87.32 

Magneaium  carbonate 7.87 

Feme  oxide  and  alumina..        0.92 

Bilica  and  insolulble 2.04 

Volatile  matter 1.85 

Total 100.00 

No.  2. 

lime 48.23 

Magnesia 3.69 

AlkaUes 0.63 

Alumina trace 

Ferric  oxide 0.76 

8iliica 1.39 

fiulpihuric  acid 0.26 

Carbon  dioxide 41.54 

<Mx»eture 0.23 

Organic  and  volatile  matter.       1.80 

Total 99.67 


and  lilNrary,  and  gives  a  good  effect  with 
briek,  A  stone  to  be  need  as  a  sill  in 
a  bank  at  Coulongey  iiad  been  gotten 
out  shortly  before  my  visit*  It  had  a 
lengtii  of  nine  feet,  and  in  eroas  secUon 
was  seven  by  five  inches. 

Following  are  analyses  of  crystalline 
limestones  from  Benfrew  county  : 

1,  Amprior,  small  island  near  bridge  ^ 
2y  sample  from  opening  for  road  ma- 
terial at  McLaughlin's  mill,  Arnprior; 
3,  Eekford's  larger  quarry,  east  of  Am* 
prior;  4  represents  a  sample  from  a 
^smaller  quarry  on  the  same 
property  as  3;  5,  Jamieson's 
lime  kiln  quarry,  in  town  of 
Renfrew;  6,  Leitch's  quarry  near  town 
of  Renfrew;  7,  Scott's  quarry,  near  town 
of  Renfrew;  8,  Jamieson's  second  quarry » 
near  Leitch's;  9,  Bedford's  quarry,  east 
half  of  lot  9,  concession  4,  Ross. 


Analyses 


1 

1 
1 

\ 

2 

3 

4 

5 

6 

7 

H 

M 

Insoluble  residue . 

2.28 

'"".'hb' 

trace 

49.62 

4.17 

.06 

43.44 

i.r.9 

'".61 

14 

50.64 

3.59 

'4.S.74 



.10 

Rillca  

Ferric  oxide 

53 

50 

1.48 

.71 

.65 

50.16 

2.81 

.07 

42.35 

.65 

.21 

.36 

.50 

trace 

52.50 

2.23 

.30 

43.41 

.20 

.... 

1.86 

.65 

.51 

51.62 

2.15 

.04 

42.16 

.96 
.41 
.87 

46.00 

7.34 

.25 

43.62 

•       •  ■   •  ■  • 

.73 

.61 

.10 

50.74 

3.98 

.10 

42.18 

1.30 

•  •  •  • 

)-;> 

Alumina 

!  traee 

Lime 

Ma^esia 

Bulphur  trioxide  

51.42 

j      3.34 

31.10 
21.24 

Carbon  dioxide  

43.68 

47.28 

LoflB 

IH 

Alkalies   . 

1         •*" 

.12 



100.41 

ToUil    

99.75 

1 

99.02 

99.50 

98.99 

99.46 

99.74 

100.07 

100.02 

Samples  for  analysis  were  also  taken 
from  two  or  three  other  quarries  (in 
crystalline  limestone)  in  the  vicinity  of 
the  town  of  Renfrew.  Considerable 
stone  from  Scott's  quarry  has  been  used 
for  foundations  and  other  structures. 
Large  blocks  or  columns  have  been  taken 
out  of  Leitch's  quarry.  One  of  these 
lying  on  the  ground  had  a  length  of  12 
feet,  and  a  thickness  of  between  eighteen 
inches  and  two  feet.  From  a  second 
quarry  of  JamiesonV,  near  Leitch's, 
stone  has  been  shipped  to  Sudbury  for 
use  as  a  flux. 

A  quarry,  known  as  Quinn's,  about 
four  miles  from  Haley's  si  at  ion,  was 
visited.  It  is  in  llie  ea.st  half  of  lot  19 
in  the  sixth  concession  of  the  town-hip 
of  Ross.  Tlie  rock  is  white  crystalline 
limestone,  and  has  been  ustsf  in  the 
manufacture  of  tombstones,  window  sills, 
buildini:  stone  and  for  other  purpose*. 
The  stone  has  been  shipped  to  Ottawa, 
Montreal  and  Sault  Ste.  Marie.  At  the 
latter  place  it  is  used  as  a  **trimmin^*' 
in  the  new  public  buildin<js,  the  firv  hall 


"Dolomite. — From  the  sixteenth  lot  of 
the  sixth  concession  of  the  township  of 
Ross,  Renfrew  county,  Province  of 
Ontario.  Geological  position,  Lauren - 
tian.  Examined  for  Mr.  W.  P.  Hint  on. 
A  beautiful,  white,  translucent,  coarse- 
ly crystalline  dolomite.  Its  analysis 
afforded  Mr.  Wait  the  following  re- 
sults (after  drying  at  100  degrees  C. — 
Hygroscopic  water  equals  0.03  per 
cent.  (213)) 

Carbonate  of  lime 55.32 

Carbonate   of  magnesia 44.54 

Carbonate  od  iron 0.11 

Carbonate   of    manganese trace 

Phosphate  of  lime    (tri- 


0.47 


basic) . . 

•   •   •   •          •   •   « 

•  •  • 

0.02 

Alumina. 

•   •   •         •   •   • 

0.09 

Silica,  soluble 

•         •  •  • 

0.17 

Insoluble 

mineral 

mat- 

ter. . . 

•         •  • 

0.19 

100.44 


»r 


C213)  G.S.C..   1889,  p.  35  R. 
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Marl 

"About  700  acres  of  the  lower  part  of 
Wliite  Lake  in  McNab,  under  a  anallow 
depth  of  waterj  in  some  places  inatilli- 
dent  to  float  a  canoe,  and  in  others  not 
exceeding  two  or  three  feet,  present  a 
bottom  of  shell  m&rl,  which,  where  tried 
in  several  epots,  was  found  to  possess  a 
thickness  of  five  to  seven 
feet  at  least.  There  appears 
to  be  no  deeper  channel  through 
this  but  a  small  flow  of  water  escapee, 
notwithstanding  the  lake  has  an  area 
of  several  square  miles.  It  is  discharged 
over  a  rim  of  crystalline  limestone,  and 
the  bed  of  the  brook  falls 
rapidly  after  leaving  the  lake, 
ao  that  an  artificial  drain  could 
easily  be  cut,  which  would  dry  a  great 
extent  of  the  marl,  a  large  quantity  of 
which  however  could  be  dug  out  of  tho 
lake  without  draining  at  all. 

"In  the  upper  part  of  Mink  Lake,  north 
of  the  Bonnechere,  near  Jessop's  Rapids, 
a  deposit  of  marl  extends  out  upwards 
of  a  quarter  of  a  mile,  where  it  has  a 
thickness  of  more  than  nine  feet,  with 
two  feet  and  a  half  of  water  over  it, 
while  there  are  only  eight  or  ten  inches 
of  water  nearer  the  shore.  Other  bays 
in  the  lake  are  also  provided  with  marl 
bottom?.  Uhe  length  of  the  lake  is  about 
three  miles,  and  a  shoal,  composed  of 
t4ie  marl  exists  in  the  middle  of  it.  At 
the  outlet  the  water  runs  rapidly  over 
hmildera  for  the  distance  of  a  quarter 
of  a  mile,  and  there  would  be  little  dif- 
ficulty in  draining  a  few  feet  of  the  lake 
and  laying  bare  a  large  quantity  of  the 
marl."  (214) 

"Shell  marl  is  found  in  several 
Jakes  in  considerable  quantity,  and 
should  be  of  economic  importance.  Per- 
haps the  most  extensive  of  these  depos- 
its is  in  Mink  Lake,  Wilberforce  town- 
ship, Renfrew  Co.  Other  lakes  holding 
marl  were  found  in  Westmeath,  and 
Ross.  .  ."      (215) 

"From  a  deposit  on  the  twelfth  lot  of 
concession  A,  Coulon^,e  Lake  Front, 
township  of  Westmeath  .  .  The  deposit  i:? 
about  one  hundred  and  thirty-flve  yards 
in  length  and  some  seventy-four  yards 
in  width.  It  consists  of  two  distinct 
continuous  layers — an  upper  dark-col- 
ored layer,  twenty-two  inches  thick,  and 
a  lower  light-colored  layer,  fourteen 
inches  thick. 

"(a)  The  material  of  the  upper  layer, 
in  the  air-dried  condition,  is  earthy, 
slightly  coherent;  color  light  gray.  It 
eontains  some  shells,  and  also  some  root- 
fibres.  A  partial  analysis  of  this,  by 
Mr.  F.  G.  Wait,  "showed  it  to  contain  (af- 
ter drying  at   100     degrees   C. — Hygro- 

(214)  O.S.C.,   1845-46.   pp.   95-96. 
72l6)   Ibid,   1895,   p.  67  A. 


Boopie  water  =  0.99  per  cent.); 
Lime,  52.31,  which  would  correspond  to 
93.41  per  cent,  carbonate  of  lime;  inso- 
luble mineral  matter,  0.88;  organic  mat- 
ter—consisting of  vegetable  ftbre  in  a 
state  of  decay,  and  prodnicts  of  its  decay, 
suoh  as  humus,  i^unric  acid,  etc.,  and  pos- 
sibly a  little  comlbined  water — 6.27  ^ 
phosphoric  acid,  0.04. 

"(b)  The  material  of  the  lower  layer, 
in  the  air-dried  condition,  is  earthy,, 
loosely  coherent;  color  yellowish- white. 
It  contains  some  shells,  but  no  visible- 
root  fibres. 

"An  analysis  by  Mr.  F.  G.  Wait  sliaw 
ed  it  to  contain:  (After  drying  at  100  de- 
grees C. — Hygroscopic  water        -  ^l  0.2'.> 
per  cent.) 

Lmie 51.68 

Magnesia O.ol 

Alumina     0.12 

Ferric  oxide O.OJ^ 

Carbonic  acid 41 .  I* 

Sulphuric  acid 0 .OS 

Phosphoric  acid O.OZ 

Silica,  soluble O.Ol^ 

Insoluble  mineral  matter 4.00- 

Organic  matter,  viz.,  vegetable 
&re  in  a  state  of  decay  and 
products  of  its  decay,  such  as 
humus,  humic  acid,  etc.,  and 
possibly  a  littlo  combined 
water 2.71 


100.4^ 

"Assuming  the  whole  of  the  lime  to 
be  present  in  the  form  of  carbonate,  tri- 
fling quantities  of  which  are  however 
present  in  other  forms  of  combination, 
the  amount  found  would  correspond  to 
02.28  per  cent,  carbonate  of  lime. 

"The  insoluble  mineral  matter  was- 
found  to  consist  of  :   (216) 

SiUca 2.85- 

Alumina  and  ferric  oxide 0.82 

Lime O.U 

Magnesia traces^ 

Alkalies    (?)    0.25 

4.06''' 

Russell 

The  distribution  of  limestones  of  th(» 
Chazy  formation  and  of  the  Trenton 
group  are  briefly  described  in  the  fol- 
lowing notes  : 

"On  the  line  of  the  Ottawa  and  Corn- 
wall railway,  about  half  a  mile  south 
of  Embrun  station,  in  a  quarry  of  Black 
River  limestone  holding  an  abundance 
of  fossils,  the  angle  of  dip  is  ten  degrees 
to  the  northeast,  but  this  formation  is 
overlain  by  the  Trenton  limestone  a 
short  distance  east  of  Embrun  village  to 
the  northeast  of  this  point**  (217) 

(216)  G.S.C.,  1894,  pp.  27-28  R. 
{2ir)  Ibid,  Sum.  Rep.,  1899,  p.  136. 
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"  The  lower  part  of  the  Trenton  doei 
not  appear  to  display  any  corresponding 
escarpments  succeeding  these.  But  about 
five  miles  and  a  half  from  the  Ottawa, 
on  the  south  side  of  the  anticlinal,  an 
escarpment  of  the  upper  part  of  the  for- 
mation, varying  from  thirty  to  ninety 
feet,  crosses  the  road  between  the 
eighth  and  ninth  ranges  of  Cumber- 
land, on  the  seventh  lot.  This  is  trace- 
able in  a  pretty  straight  line  for  be- 
tween seven  and  eight  miles,  to  the  line 
between  Cumberland  and  Clarence,  on  the 
thirteenth  lot,  upwards  of  six  miles  from 
the  Ottawa.  Here  it  makes  a  sudden 
turn  to  the  southward,  and  has  been 
traced  in  this  direction  for  about  a 
mile.  From  200  to  400  yards  southward 
from  the  edge  of  this  escarpment,  the 
black  shale  of  the  Utica  formation  can 
be  traced  the  whole  way,  presenting  a 
very  small  dip  to  the  southward  until 
coming  to  the  turn.  A  mile  eastward  of 
the  turn  a  lower  escaipment  occurs,with 
another  still  lower,  a  mile  beyond;  both 
run  northwestward  for  upwards  of  a 
mile,  and  present  a  small  dip  to  the 
southward  of  west,  indicating  the  crown 
of  the  anticlinal  arch.  T>»o  thickness  in 
the  three  escarpments  would  probably 
be  about  a  hundred  and  fifty  feet. 

"  A  great  swamp  extends  nearly  across 
Cumberland  on  the  crown  of  the  anti- 
clinal, but  on  the  north  side  of  the  anti- 
clinal, limestones,  which  correspond  with 
those  of  the  uppermost  of  the  escarp- 
ments, form  a  point  on  the  third  lot  of 
the  sixth  range  of  Cumberland,  about 
three  miles  and  a  half  from  the  Ottawa. 
They  present  a  considerable  area  of  bare 
rocks,  and  upwards  of  a  mile  to  the 
eastward  are  divided  by  a  point  of  black 
shale.  The  limestones  on  the  south  side 
of  the  shale  soon  become  covered  up,  in 
their  progress  eastwa/rd;  but  those  on 
the  north  present  an  escarpment  of  about 
forty  feet,  facing  the  north,  which  is 
traceable  for  a  couple  of  miles  to  the  road 
from  the  Ottawa  to  Dunning's  mills, 
where  the  road  runs  through  the  fourth 
range  of  Cumberland.  On  this  road  the 
escarpment  is  on  the  second  lot;  the 
outcrop  of  the  black  shales  is  about  650 
yards  southward  from  it  on  the  third, 
where  they  form  part  of  the  smallest 
of  the  three  patches  of  the  Utica  for- 
mation already  mentioned,  this  small- 
est one  being  separated  from  the  largest 
by  the  liriipstones  on  the  Clarence  and 
Cumberland  anticlinal. 

"  Between  the  black  shales  and  the 
Ottawa,  the  road  which  has  been  men- 
tioned runs  very  nearly  at  right  angles 
across  the  measures,  and  the  breadth 
on  it  of  the  Trenton  formation,  with 
the  Birdsoye  and  Black  Kiver,  is  just 
about  5,000  yards.  The  dip,  which  is 
from  the  Ottawa,  does  not  on  the  av- 
erage exceed  one  and  a  half  or  two  de- 
grees, while  there  is  a  difference  in  i<»vel 


of  about  a  hundred  feet  between  the 
summit  and  the  base.  The  total  vol- 
ume of  the  series  would  thus  be  between 
650  and  700  feet,  which  accords  very 
well  with  the  supposed  thickness  both  at 
Montreal  and  Ottawa. 

"About  two  miles  southward  from  Mc- 
Caul's  wharf  in  Clarence,  the  Chazy  pre- 
sents an  escarpment  of  fifty  feet,  the 
base  of  which  is  occupied  by  the 
sandstone  of  tiie  formation,  and  a  short 
distance  from  this  step  there  rises  up 
another,  the  height  of  which  is 
about  a  hundred  feet.  The  lower 
part  of  it  is  occupied  by  the  Birdseye 
and  Black  River  formation,  and  the  up- 
per by  a  portion  of  the  Trenton.  This 
escarpment  is  on  the  southwest  side  of 
the  Buckingham  and  Clarence  anticlinal, 
and  is  well  marked  for  at  least  two 
miles  to  the  southeast.  It  is  not  yet  as- 
certained how  far  the  Birdseye  and  Black 
River  formation  is  carried  in  this  di- 
rection before  meeting  the  dislocation 
which  is  connected  with  this  anticlinal; 
but  however  far  it  may  be,  this  for- 
mation is  thrown  northward  again,  be- 
yond MoCaurs  mills,  by  the  fault,  the 
rock  at  the   mills   being  Trenton. 

"  Freed  from  the  effects  of  this  fault, 
the  same  series  presents  itself  in  anoth- 
er escarpment,  which,  from  a  position 
about  a  mile  west  of  McCauFs  mills, 
runs  in  a  nearly  straight  line  to  the 
tenth  lot  of  the  fifth  range  of  Planta- 
genet,  the  distance  being  about  eleven 
miles,  and  the  bearing  about  five  or 
six  degrees  south  of  west."    (218) 

"At  the  High  falls  on  the  South  Petite 
Nation,  in  the  twelfth  lot  of  the  sixth 
range  of  Cambridge,  the  river  runs 
northward  on  the  face  of  a  single  bed 
of  Trenton  limestone  for  about  300 
yards,  descending  about  20  feet.  The  po- 
sition and  dip  of  this  rock  make  it  prob- 
able that  it  is  on  the  north  side  of  the 
main  Rigaud  anticlinal.  The  want  of 
exposures  in  the  stream  for  a  consider- 
able distance  below  the  High  falls  ren- 
ders it  uncertain  where  the  axis  of  the 
Templeton  and  Gloucester,  and  that  of 
the  Buckingham  and  Cumberland  anti- 
clinal would  strike  the  stream.**  (219) 

**W^estward  of  the  High  Falls,  at 
Cook's  Mills,  on  the  Castor,  in  the  eighth 
lot  of  the  ninth  range  of  Russell,  which 
would  be  in  the  strike  of  the  strata  at 
the  High  Falls,  already  alluded  to.  there 
is  a  section  of  about  five  feet,  consisting 
of  dark  blue  limestone  alternating  with 
black  shale.  Several  of  the  shale 
beds  are  very  fossiliferous. 
On  the  south  bank  of  the  Castor,  in 
the  next  range  to  the  west,  thick 
beds  of  dark  blue  limestone  dip 
X.   40  degrees    W.  32  degrees  ;    and 

further   west,   at   Louck's   mills,   on   the 

(21S)  G.S.C..  18«3,  pp.   168-170. 
^219)   Ibid.  p.   170.   171. 
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eleventh  lot  of  the  fourth  range,  the 
dip,  which,  on  the  south  side  of  the 
stream,  is  S.  34  degrees  W.,  at  an  in- 
clination varying,  in  the  distance  of 
a  hundred  yards,  from  sixty  to  five 
degrees,  is  on  the  north  side  N.  40 
degrees  W.  -  17  degrees.  While 
the  north  bank  is  occupied  by 
thick  bluish  beds  of  granular  lime- 
stone, the  section  on  the  south  is  as  fol- 
lows, in  descending  order   : 

Ft.    In. 

Black  shale 3  6 

i31uish-b}ack  limestone    ...     1         10 
Black  bituminous  limestone  3  0 

Black  shale 0  4 

Bluish  black  limestone  ....     1  6 

Dark  bluish-grey  limestone     2  4 

J2  0 

"These  exposures  on  the  Castor,  whicli 
are  in  a  nearly  straight  line  from  the  Higli 
Falls,  and  in  the  direct  continued  bear- 
ing of  the  Rigaud  and  Fitzroy  anticlinal, 
are  shown  by  the  irregularity  of  the 
dips  to  be  probably  affected  by  it.  Two 
of  them  no  doubt  belong  to  the  Trenton 
formation;  but  it  is  uncertain  whether 
that  at  Louck's  mill  is  to  be  placed  im- 
mediately beneath  the  Trenton  or  at  its 
summit.  The  thickness  of  the  black  shale 
associated  with  the  limestone,  and  the 
fact  that  superior  black  shales  occur  not 
far  to  the  north  of  the  anticlinal,  would 
seem  to  countenance  the  latter  supposi- 
tion, but  at  the  same  time  the  supposed 
position  of  the  Chazy  is  not  far  removed 
to  the  west.  To  perplex  the  question 
still  farther,  a  dislocation  seems  to  be 
connected  with  the  anticlinal  near  the 
spot,  and  it  is  not  certain  on  which  side 
of  the  black  limestone  it  may  run." 
(220) 

Simcoe 

Limestones  belonging  to  the  Trenton 
ifroup.  and  to  the  Clinton  and  Niagara 
formations,  together  with  fuicareons 
tufa  and  marl<j,  are  found  in  this  coun- 
ty. Excellent  building  stone  is  found 
and  likewise  material  suitable  for  the 
manufacture  of  lime  and  for  furnace 
flux. 

Silurian  Limestones 

'^Westward  from  Hog  Bay,  the  whole 
of  the  peninsula  of  Penetanguishene  ap- 
pears to  be  enveloped  in  drift,  but  on 
an  island  in  Georgian  Bay  beyond  it. 
*Hillod  the  Giant's  Tomb,  the  base  of 
this  series  of  limestone  is  met  with, 
renting  on  the  Lauren tian  gnedss,  which 
occupies  the  northeastern  half  of  the 
i.«lnnd.  The  upper  mftmbers  of  the 
series   are     on    the    southeast    side   of 


(220T  G.S.C.,  1868,   pp.   178-4. 


CScorgian  Bay.    They  there  compose  the 
littlo  islands  called  the  Hen  and  Chick- 
ens, and  may  be  observed  about  eight 
miles  west  of  the  Nottawasaga  River,  at 
McGlashan's  mills,  as  well  as  at  Huron- 
tario,  in  the  township  of  Nottawasaga; 
and  at  the  contiguous  corners  of  Notta- 
wasaga and  Collingwood,  where  they  are 
seen  to  pass     under     the    black  shales 
of    the    Utica    formation.    The    trans- 
verse     breadth      of      the      series      is 
thus       about         thirty       miles,         and 
the    thickness,    supposing    the    dip    to 
be  southwestward  at  the  rate  of  thirty 
feet   in    th«»   mile,   would      be   900   feet: 
but  it  is   not   unlikely   that  the   strata 
may    be    affecti'd   by   very      gentle    un- 
dulations,  and    it   would     therefore    be 
scarcely    safe    to    state    the    a^mount   at 
more  than  about  750  feet."     (221) 

**Tl\e    upper    portion    of    th*    Trenton 
liiTiestone    becomes     interstratified   with 
tJiin  layers  of  black  shales,  which  form 
n   transition  to  the  black  pyroschists  of 
t]>e    Utica      formation.      Similar      black 
bituminous      shales      are    interstratified 
a   little  higher  up  in  the  series  among 
the   grey   and   green   shales   and    sand- 
stones   which     constiitute     the   Hudson 
River     formation.     These  black    shales, 
in   Canada,   are   highly   calcareous,   and 
often  ppss  into  impure  limestones.     Of 
two  specimens  of  this  kind     from  Col- 
lingwood,     one      gave      to      the      dil 
ute       acids        fifty-three,      and        an 
other  fifty-eight,  per  cent,  of  carbonate 
of    lime,    with    a    little   magnesia     and 
oxyd     of   iron.     The     insoluble     snuff 
brown    argillaceous   residue     from     tfi« 
former,   when    ignited   in   a   closed   vcs 
sel,  gave   off  12.6  per  cent,   of  volatile 
combuati4>le      matter,    leaving     a    coa) 
blaok      carbonaceous      residue,      which 
when  calcined  in  the  open  air,  lost  8.4 
per    cent,    aauitional.   and    became   ash 
grey.      The    insoluble    residue    from    th*' 
second  specimen  was  digested  for  som«* 
time  with   heated  benzole,  which    took 
up   from    it   about    one   per    cent,    of   a 
solid     brown     bituminous     matter.     11 
then  no  longer  gave  the  odor  of  bitum 
en  when  heatod,  but  a  smell   like  that 
of      burning       lignite.        The     nmttei 
which  had  thus  been  treated  with  ben 
zole,    still    gave      by    ignition,    11.8    pei 
cent   of   volatile   and   inflammable  mat 
ters.     It  was  not  attacked  by  a  boiling 
solution   of  caustic   soda.     Portions     <A 
this   shale,   when   distilled   in   close  ▼«» 
sels,  give  from  four  to  five  per  cent,  oi 
oily     and    tarry    matter,    besides  com 
bustible  gases  and  water."   (222) 

"Deposits  of  calcareous  tufa  occur  ii 
many   places   along     the     base    ol    tht 

(221)  G.S.C.,  1863.  p.  193. 

(222)  Ibid,    pp.    621-622. 
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Kimgara  formation  in  ttie  counties  of 
Grey  and  Sioncoe.  Ihe  moat  oonsider- 
able  known  ii  on  th€  (banks  of  X'he 
Beaver  River,  in  Euphrasia  and  Ar- 
temisia, which  probably  covers  1,000 
acres.  An  aff«a  of  at>out  300  acres  of 
tufa,  with  an  average  thickness  of  five 
feet,  oocurs  in  a  similar  geological  poni- 
tion  at  the  falls  of  the  Noisy  River  in 
Nottawasaga."    (223) 

Quarries 

.  The  composition  of  samples  collected 
by  myself  is  shown  in  the  (following 
table.  Some  very  thick  bedded  rock 
occurs  in  (the  ravine  near  8ingham|>ton. 
Two  quarries  were  visited  at  Colling- 
wood.  The  stone  in  that  of  the  Cramp 
6teeA  Comipany  is  lithographic  in  char- 
acter, and  the  quarry  has  a  face  of 
about  4  feet.  Similar  rock  is  seen  in 
a  quarry  in  the  town.  The  formation 
here  belongs  to  the  Trenton  group  and 
lies  little  above  the     water   level.     A 


Samiple  1  was  taken  from  the  iace  of 
the  Cnunp  quarry,  CoUingwood;  2  rep- 
resents the  (loose  pieces  of  stone  in  the 
same  quarry;  3  is  a  general  sampl« 
from  Merchant's  quarry  in  the  town  of 
CoUingwood;  4  represents  the  rock  tU 
J.  Gosset's  lime  kiln,  near  Duntroon. 

The  following  results  of  analyses  of 
the  rock  from  the  quarry  of  the  Can- 
ada Iron  .Furnace  Company  of  Mid- 
land hav«  been  kindly  furnished  ty 
Mr.  W  Dixon  Craig,  chemist  to  the 
com9>any.  The  quarry  is  on  lots  10 
Bnd  20  in  the  fifth  concession  of  the 
township  of  Tay.  The  formation  is 
Black  River.  The  quarry  is  situated 
OP  the  sbore  of  the  bay,  and  the  stone 
is  carried  to  the  furnace  by  scow,  and 
is  uaed  8«  A  flux  in  the  smelting  of 
iron  ore.  Some  of  the  rock  is  fine  grain- 
ed and  lithographic  in  character,  like 
that  in  the  township  of  Marmora  and 
other  localHaes  farther  east.  The  quar- 
vy  has  a  disjueter  of  aibout  100  yards 
ar\^  A  face  12  or  15  feet  in  height. 
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1.00 
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41.16 
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4.39 
4.40 
3.46 


11.22 
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1 

Near  water. 

Stoi'k  pile. 

Dark  stone. 

Bottom  layers. 

Stock  pile. 
.1       ti 

S.E.  portion— lower. 
*•      —upper. 
Went  €»nd. 
Western  half. 
SUK'k  pile. 


short  distance  away  the  escarpment 
rises  and  exhibits  exiposures  of  various 
Cambro-fiilurian  and  iSilurian  forma- 
tions to  the  top  of  the  Niagara. 

ANALYSES  OF  rAL.*:()Z01C  LIMESTONES. 


Insoluble  residue 
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Kerrie  oxide 
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Stormont 

Exposures  of  limestones  belonging  to 
tlie  Chazy,  Black  River  and  Trenton 
formations  are  found  in  this  county. 

"The  Mille  Roches  quarries  are  in 
Black  River  limestones.  These  quarries 
are  extensively  worked  for  stone  for 
oanal  construotion,  and  blocks  of  very 
large  size  and  of  excellent  quality  are 
here  obtained,  one  solid  layer  having 
gL  thickness  of  nearly  ten  feet.  A  short 
distance  north  of  this  the  limestones 
of   the  Trenton  come  in."   (224) 

"Xot    far    from      Berwick,    also,    are 
Icdge-s     of     dark     bluish-gray    [Chary] 
limestone    dip    S.  40    degrees  E-  <    4 
dc'Tces.     These  beds   extend  northwest 


(22a)    G.S.C..    18G3.    p.    804. 


(2'J4)  G.S.C..      1899.    P.    135.  A. 
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■from  this  place  mm  far  as  Oknmunore 
.post-oflfee,  and  eontinue  on  in  this  di- 
rection."  (225) 

'The  Trenton  is  akw  well  ez|>08ed 
near  'Mr.  Henry  Onderdonk'a,  a  abort 
diatance  to  the  northwest  ol  AulUville. 
Lt  also  a[^ears  about  Orysler  in  the 
township  ol  Finch,  ^ormont  county, 
and  thence  eastward  towards  Moose 
-Creek. 

'^Kear  6outh  Finch,  the     bed  of  the 
Payne  River  consists    of  Trenton  lime- 
stone,   and     <there     are   also     fine    ex- 
posures   about    South   Finoh,    Lodi   and 
other  points  in  the  vicinity."   (226) 

**0n  ihe  north  shore  of  the  St.  Law- 
rence, at  a  small  point  opposite  the 
northeast  corner  of  Bamhart  Island, 
there  is  a  fine  exposure  of  greenish 
and  black  Chazy  shales.  They  are  very 
concretionary  and  nodular  in  places, 
but  no  fossils  were  oibserved.  The  dip 
is  N.     10  degrees     W.  2   degrees. 

Tnese  shales  are  exceedingly  thin  and 
splintery  and  are  easily  crushed  in  the 
hand."    (227) 

Thunder  Bay  District 

Very  little  has  been  done  in  the 
limestone  industry  in  this  district. 

Lime,  cement  and  other  products  are 
shipped  into  the  district  by  waiter  at  a 
low  cost  for  freight.  Attempts  have 
been  made  at  various  times,  as  the  fol- 
lowing notes  show,  to  work  some  of 
the  limeetones  for  decorative  purposes. 

The  marl  deposits,  such  as  those 
which  are  found  in  some  of  the  small 
lakes  aJong  the  line  of  the  Port  Arthur, 
Duluth  k  Western  Railway,  are  likaly 
to  be  of  economic  value  in  the  future, 
other  forfns  of  limestone  being  com- 
paratively  scarce. 

The  calcite  vein-material  which  oc- 
curs in  oonsidersble  abundance  in  some 
of  the  deposits  in  tne  silver-bearing 
areas  may  also  be  utilized  in  motallur- 
gical  work. 

Lake  Nipigon 

"Nowhere  about    the  lake     [Nipigonj 
are   the  sedimentary   rocks  of  tht>   tii«' 
Nipigon  series  seen  in  any   great   vol- 
ume.     The  mass  of  the  strata  exposed 
about  the  shores,  and  forming;  hii^h  bm- 
dering  hills,  is  trap,  with  only  horo  an  I 
there  a  thickness  of  from  six  to  fifr«'''n 
feet  of  limestone  or  sanilstono  iiTi«l«'rly- 
ing  it  at  about  the  water  lovol.    On  tli-^ 
southern  and  south-western  «*iil*-»^  of  tli'' 

(225)  G.S.C.,  1806.  p.  0*J  A 

(226)  Ibid.  p.  e^i  A. 

(227)  Ibid.  p.  62  A. 


lake  limestones  are  the  only  sediments 
met  with,  and  on  the  southern  and 
north-eastern  sides,  highly  ecLioious 
red  and  white  sandstones  (which  beoonis 
locally  quartzites),  take  the  place  of  the 
limestone  under  the  trap.  These  sand- 
stones lie  directly  upon  the  Archaean 
gneiss,  and  seem  to  be  littoral  beds, 
which  mark  the  shore  limit,  in  this  di- 
rection, of  the  basin  in  the  deeper  part 
of  which  the  limestones  were  deposited. 
....  Some  of  the  sandstonesjimestoncs, 
etc.,  about  the  lake  would  afford  good 
building  stone."    (228) 

"On  the  southern  point  of  the  Inner 
Barn,in  Wabinosh  Bay,  1  discovered  near 
the  water's  edce  a  section  of  about  ten 
feet  of  mottled,  green  and  purple,  shaiy 
arenaceous    limestone,    dipping    easterly 
at  an  angle  of  15  or  20  degrees.     Beds 
of  a  purer  limestone,  having  a  gray  and 
greenish     color,     mottled     with     purplo 
patches,    are    interstratificd     with    the 
others,  and  fragments  derived  from  them 
are  strewn  in  abundance  upon  the  beach, 
and  may  prove  of  \alue  for  burning  into 
lime."   (229) 


Albany  River. 

"All  the  way  from  Martin's  Falls  to 
the  forks,  the  Albany  is  tlanked  by  steep 
banks,  eitlier  inime<liiitely  overlooking 
the  water,  or  rising  at  a  .short  distance 
back  from  it.  In  descending  the  river 
their  general  hei«^ht  increases  gradually 
from  forty  to  about  ninety 
feet,  and  they  also  become  more 
regular  and  continuous  in  ap- 
proaching the  forks.  They  are  at  lirs*" 
composed  entirely  of  drab-colored  boul- 
der clay,  rapped  with  sand,  but,  after 
reaching  tlie  i'alaoozoic  rocks  these  depo- 
sits are  by  do^reos  replaced  in  the  lower 
j>art  of  the  banks,  by  drab  and  chooo- 
late-colort'd  marls,  and  shales,  the  upper 
]>art  bein;x  usually  composed  of  the 
boulder  clav,  overlaid  bv  san<l.  llie  bed 
and  sliores  of  tlie  river  consist  of  either 
smootli,  tlat-lyin;;  rofk,  or  small  rounded 
boulders,  j)ackea  closely  to<:ether,  and 
all  br(\ULOit  bv  tli«»  (triftini;  ice  to  a  uni- 
toriii  surface,  so  tliat  thev  bear  a  strong; 
le^i^mblanoe  tn  a  well-laid  paveuiont. 

"CJneiss,  with  tlie  usual  east  and  west 
strike,  was  tlu'  onlv  roek  seen  in  situ 
fruiu  Martin's  falN  Ui  the  mo-;t  nortlievu 
]H>int  of  the  j^reat  ben<l :  but,  immediate- 
Iv  on  TNissiPiT  t.ln^.  vellowish  limestone 
strata  make  their  appearance  in  the  bed 
of  tlio  river.  Similar  liniestones  and 
others  of  a  ;:ray  color,  are  seen  in  thn 
t)cd  and  banks  of  the  river,  here  and 
there,  to  within  about  twontv  miles  of 
the   Fork^,  where   they  become  replaeed 

1 1228)  OS. P..   1.SD4.  pp.  r»o.   r.i   A. 
(220)    Ibid.    1871-1S72.    p.    104. 
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by  the  overlying  drab  and  chocolate- 
•colored  mark  and  abales.  The  inx;Iina-  ^ 
lion  of  the  strata  towards  the  sea  is 
greater  than  that  of  the  bed  of  the 
liver,  so  that  the  line  of  division  be- 
tween the  chocolate-colored  and  the  un- 
derlying drab  marls  and  shales  becomes 
gradually  lower  and  lower  in  the  banks, 
and  at  length  sinks  beneath  the  river 
bed.  Layers  ot  the  two  colors  are  in- 
terstratilied  with  each  other  for  a  cer- 
tain thickness  at  the  junction,  so  that 
for  some  miJcs  the  banks  Lave  a  banded 
appearance.  In  lliis  '  -tcrval  a  small 
quantity  of  soft,  thin-bedded  gray  sand- 
stone occurs.  The  few  fossils  found  in 
these  rocks  appear  to  indicate  an  equi- 
valent of  the  Niagara  formation"  (230). 

'*ln  the  Report  of  the  Survey  for  1871- 
72  Professor  Bell  mentions  (p.  106)  an 
*indura)ted,  pink-colored  calcareous  marl' 
wiuch  occurs  m  horizontal  beds  on  the 
Pikitigouching  Kiver.  A  specimen  which 
he  requests'^l  ine  to  analyze  was  collected 
by  his  assistant,  Mr.  Lount.  It  contain- 
ed: 

SiUca 39.87 

Alumini;,  and  fenio  oxide 9.34 

Lime 22.40 

Magnesia 6 .  24 

Carbonic  ftud 23.40 


101.25 


"llie  residue  left  after  treatment  with 
hydrochloric  acid  amounted  to  42.84  per 
cent,  of  the  rock"   (231) 

"The  Black  Bay  Mine  &  Quarry  Com- 
pany has  its  principal  office  in  Chicago 
and  its  western  office  at  Duluth.  It  has 
been  organized  to  acquire  and  work  a 
location  of  jasper  and  dolomltic  lime- 
stone in  the  township  of  Dorion,  near 
the  north  shore  of  Black  bay.  The  prop- 
erty was  not  secured  until  late  in  1891, 
and  only  specimen  blocks  have  been 
taken  out.  Both  kinds  of  stone  are  beau- 
tiful in  color,  and  take  a  fine  polish,  but 
the  specimens  seen  are  more  or  less 
flawed,  owing  no  doubt  to  the  influence 
of  the  weather  on  rock  so  near  the  sur- 
face. The  following  account  of  the  quar- 
ry has  been  furnished  by  A.  M.  Stearns 
of  DuluUi,  manager  of  the  company: 

"llje  company's  lands  as  patented  by 
the  Crown  are  described  as  the  west  half 
of  lot  3,  concession  4  of  Dorion,  contain- 
ing 1 461/2  acres. 

'The  pro|)erty  lies  about  one  and  one- 
tenth  mile  from  navigable  water  in 
Black  bay,  upon  the  Canadian  Pacific 
nailway.  Tho  out<^ropping  of  quarry 
stone  occurs  about  a  quarter  of  a  mile 
west  of  the  railway,  on  a  gradually- as- 
cending slope,  at  al)out  100  ifect  altitude, 

(2?>(^)  a.S.C,    1S71-72.    pp.    mo'^ 
(2:n)    Ibid.  1874-75.   p.   812. 


and  lying  between  immense  granite  hilli 
on  the  northerly  and  southerly  aides. 

'it  has  been  noted  and  commented 
upon  by  explorers  as  a  peculiar  forma- 
tion, Dut  it  was  left  to  our  oompany  to 
demonstrate  that  it  is  a  very  large  and 
valuable  bed  of  jasper,  underlaid  with 
a  stone  so  like  mahogany  when  polished 
that  we  offer  it  to  the  trade  as  mahog- 
any stone.  The  jasper  lies  at  and  near 
the  surface,  k  from  three  to  five  leet  in 
thitikness,  and  can  be  quarried  in  blocks 
about  three  feet  wide  by  five  to  seven 
feet  long. 

The  mahogany  stone  upon  which  the 
jasper  rests  occurs  first  in  th,in  beds, 
which  soon  thioken  to  an  apparently  un- 
stratified  ledge,  and  may  be  quarried  in 
even  larger  sizes  than  the  jasper. 

Though  harder  than  mai4>le,  the  jas- 
per saws  readily,  and  can  be  satisfac- 
torily reduced  with  hammer  and  chisel, 
taking  a  polish  equal  to  plate  glass. 

'If  one-third  of  these  measurements 
be  allowed  for  dressing  we  shall  have  net 
dimensions  remaining  without  flaw  suit- 
able for  wainscoting,  tables,  inantels, 
sideboards  and  sizes  suitable  for  turned 
cohunns  and  carved  pedestals  in  fine  ar- 
chitectural work. 

*The  whole  formation  dips  slightly  to 
the  northwest,  and  judging  from  the 
number  and  uniformly  sloping  surfaces 
of  the  several  exposures  and  the  8li«^h: 

stripping  between  them,  as  far  as  tests 
have  been  made,  must  cover  an  area  or 
at  least  forty  acres. 

'The  color  and  the  polishing  qualities 
of  stone  taken  from  this  location  will 
readily  commend  it  to  public  favor,  and 
should  it,  as  may  reasonably  be  assum- 
ed, prove  to  be  free  from  Haws  when  a 
greater  depth  from  the  surface  is  reach- 
ed, it  ought  to  find  a  ready  mar- 
ket.*" (232) 

Victoria 

There  is  a  consddtfrable  variety  of  lime- 
stones in  this  county.  They  consist  of 
the  ordinary  stratified  rock  of  Cambro- 
Silurian  age,  crystalline  limestones  or 
marbles,  which  belong  to  the  Lauren- 
tian  system,  and  marls  of  recent  age. 
Many  of  the  outcrops  of  these  rocks  are 
well  situated  for  shipping.  A  sketch 
of  the  distribution  of  the  Silurian  strata 
is  given  below,  together  with  a  series 
of  analyses  of  samples  of  these  rocks 
from  the  neighborhood  of  Coboconk  and 
Burnt  River  P.O.  These  analyses  show 
the  general  character  of  this  group  oX 
rocks  throughout  the  county. 

*1t  [the  Trenton  escarpment]  crosses 
Buckthoni  Lake  at  the  strait,  about 
two  miles  and  a  half  above  Buckthorn 
Falls,  and     then,  again  separating  into 

(li32>  B.M..   Vol.   I.,  p.   100. 
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two  parts,  the  main  one  strikes  nearly 
straight  by  Sandy  and  Pigeon  Lakes  to 
the  head  of  Balsam  Lake,  the  inferior 
escarpment  keeping  about  a  couple  of 
miles  to  the  northeast."  (233). 

"  In  the  continuation  of  this  course 
westward  [from  Burleigh  falls],  the 
cherty  beds  [of  limestone]  with  their 
characteristic  corals,  are  displayed  at 
the  top  of  the  cliffs,  which  rise  over 
the  exit  of  Buckthorn  Lake.  They  are 
seen  too  on  Pigeon  Lake,  and  at  the  Bob- 
caygewan  Rapids,  near  the  foot  of  Stur- 
geon Lake.  On  the  north  part  of  Balsam 
Lake,  in  a  great  bay  on  the  west  side, 
they  occur  on  the  land  of  Mr.  Step- 
henson in  block  E  of  Bexley.  where 
they  incline  at  a  very  small  angle  south- 
ward.   .    .    . 

'The  base  of  the  inferior  escarpment 
is  seen  at  the  foot  of  Mud  Turtle  Lake, 
near  where  the  continuation  of  the  line 
between  the  eighth  and  ninth 
ranges  of  Somerville  would  cross 
it,  about  three  miles  north 
from  the  northeast  bay  of  Balsam 
Lake.  The  base  consists  of  pale  drab 
limestone  of  fine  texture,  in  very  regu- 
lar lavers  of  from  three  to  six  inches, 
without  fossils,  and  over  it  an  escarp- 
ment rises  a  little  way  south  to  the 
height  of  forty  or  fifty  feet.  The  up- 
per beds  are  massive  and  fossiliferous, 
but  the  fossils  are  very  obscure. 
Among  the  fossils  a  small  Lep- 
taena  was  observed  to  be  very  abundant, 
and  another  bivalve  was  occasionally 
found  with  encrinites  and  fucoids,  but 
the  specimens  are  too  ill  defined  to  be 
easiily   identified. 

"At  the  rapids  at  the  outlet  of 
Balsam  Lake  there  are  flat  sur- 
faces of  limestone  exposed  just 
over  the  edge  of  the  water,  with 
fossils  weathering  in  relief.  ...  At 
Fenelon  Falls,  near  the  exit  of  Camer- 
on's Lake,  where  there  is  a  section  of 
about  twenty  feet  in  the  gorge  of  the 
river  below  the  cascade,  the  following 
Trenton    species    occur  :    .     .     .     . 

"On  Sturgeon  Lake,  opposite  the 
mouth  of  Scugog  River,  where  the 
strata  are  of  greenish  calcareous  shale. 


with   very   thin   beds  of  limestone,   the 

fossils   in  greatest   abundance  are,  etc. 

"At  the  Tillage  of  Lindsay  on  the  Scu- 
gog River,  in  Ops,  there  is  a  small  ex- 
posure of  blue  limestone  in  beds  of  six 
or  seven  inches,  interstratified  with 
blue  calcareo-argillaceous  shale,  hold- 
ing abundance  of  fossils.*'  (234) 

In  the  township  of  Somerville  escarp- 
ments of  limestone  of  Black  River  age 
surround  a  somewhat  semicircular  area 
lying  to  the  westward  of  the  railway  at 
Burnt  River  station.  The  ledges  rise 
to  a  height  of  40  or  50  feet.  Britnell's 
quarry  lies  about  three-quarters  of  a 
mile  south  of  the  station,  alongside  of 
and  to  the  west  of  the  railway  track. 
In  ascending  order  the  layers  of  lime- 
stone in  this  quarry  are  as  follows  :  5 
beds  averaging  12  inches  in  thickness; 
followed  by  bed  of  shale  and  transition 
sandstone  12  inches;  4  feet  made  up  of 
thin  beds,  followed  by  three  beds  of  lith- 
ographic character  of  2  feet  9  inches,  6 
inches,  and  1  foot  4  inches  in  thickness; 
then  there  are  4  layers  of  7,  9,  12,  and 
8  inches  respectively;  the  top  layer  has 
a  thickness  of  2  feet.  The  beds  have 
a  slight  dip  to  the  southwest.  The 
stone  makes  a  good  building  material, 
and  the  refuse,  after  tieing  passed 
through  a  No.  3  Gates  crusher,  is  used 
as  a  road  metal,  and  for  concrete  work 
in  Toronto. 

There  is  an  important  lime  industry 
at  Coboconk,  where  the  two  kilns  in  use 
have  a  combined  capacity  of  135  tons 
(70  lbs.  to  a  bushel),  a  week.  The  rock 
burned  here  is  similar  to  that  in  the 
escarpment  at  Burnt  river.  The  nine 
upper  beds  in  the  quarry  used  for  lime 
have  an  aggregate  thickness  of  18  or 
20  feet;  under  these  beds  are  layers 
which  are  said  to  be  unsuited  for  lime- 
burning  but  make  good  building  stone. 
They  have  thicknesses  of  14,  2,  4  and  9 
inches  respectively.  They  are  fine-grain- 
ed and  lithographic  in  character.  The 
soft  wood  used  in  the  kilns  costs  from 
$1.50  to  $1.75  a  cord.  Coboconk  lime 
is  used  in  the  production  of  acetate  of 
lime,  at  the  Longford  charcoal  plant. 

The  results  of  several  analvses  of  tlie 
rock  from  (?oboconk  and  Burnt  river  are 
given     in  the  following  table  : 


ANALYSES    OF  LIMESTONES  FROM  roBCK'UNK    AND   BURNT   RIVER 
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(233)  G.S.C..    1S63,    p.    1S9. 
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4     (234)  Ibid.   pp.  190-191. 
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1. — General  sample  of  rock  used  for 
lime  burning  at  the  Coboconk  kilns.  2. — 
Lower  layer  of  limestone  in  the  quarry 
at  the  Coboconk  kilns.  1  was  told  that 
this  layer  was  considered  unsuited  for 
lime  burning.  There  is  no  reason  for 
this,  as  the  composition  of  the  rock  is 
shown  by  analysis  to  be  almost  identi- 
cally the  same  as  sample  1.  A  general 
sample  taken  from  the  outcrops  just  east 
of  Coiboconk  has  the  com<position  ^awn 
in  column  3.  Samples  4,  5,  6.  7  and  8 
were  taken  from  BritneH's  quarry,  Burnt 
River.  4. — Top  layer,  2  feet.  5. — 4  feet 
10  inches,  of  the  upper  part  of  the  face 

of  the  quarry,  6-3-feet  bed,  just  be- 
low top  layer.  7. — 4  feet,  immediately 
above  silicious  layers.  8. — ^The  two  sili- 
cious  beds  at  t(he  bottom  of  the  quarry. 
9. — Lower  layers  of  cliff,  lot  11,  conces- 
sion 8  of  Somerville  township.  10. — 
Upper  15  feet  of  the  same  clitf,  facing 
¥outh.  11. — ^Upiper  15  feet  of  hill  on  7th 
line.  12. — Lower  layer,  aide  line,  lot  14, 
concession  6  of  Somerville.  13. — Lower 
6  feet  on  hill,  7th  line  8omerville.  14. — 
Second  15  feet,  about  half  way  up  hill, 
7th  side  line.  15. — Crystalline  limestone 
from  marble  quarry,  near  river,  said  to 
have  been  opened  by  Judge  Dean. 

Tt  will  be  seen  from  the  table  that 
the  upper  parts  of  the  limestone  ledges 
and  Cliffs  in  the  vicinity  of  Burnt  Kiver 
KO.  are  similar  in  composition  to  those 
of  Coboconk.  Considering  that  samples 
10.  11,  12,  13,  14,  represent  surface  speci- 
mens, and  hence  would  be  ex- 
fM}cted  to  run  higher  in  silica  and  lower 
in  lime  than  if  they  were  taken  from 
rock  freshly  broken  in  a  quarry,  their 
a'jreoment  with  1,  2  and  3  is  very  close. 
Samples  4,  5,  6,  7,  8  and  9  represent 
beds  of  rock  which  lie  at  a  lower  level 
t!i*\n  those  just  mentioned.  This  ac- 
coi'nts  for  their  higher  average  percent- 
ftfjo  of  magnesia,  and  the  comparatively 
high  percentage  of  silica  in  7  and  8.  The 
last  mentioned  sample.  8,  is  a  sandy 
limestone,  and  apparently  represents  a 
tninsi'tion  from  the  overlying  limestones 
to  im('erlying  sandstones  or  conglomer- 
atr^  which  are  usually  found  at  the  base 
of  the  series  in  this  region. 

The  last  sample.  15.  considering  that 
it  i?)  crystalline  limestone,  is  corapara- 
tivoly  pure. 

There  is  a  small  quarry  on  lot  8  in 
file  eleventh  oom-os-sion  of  Somerville, 
srMne  (li'^tance  uortlieast  of  the  sta^tion, 
ni.il  near  Burnt  Kiver.  This  quarry  iis 
ill  eryst^illine  limestone.  It  was  opened 
\e;irs  a^o  in  an  eildiMVor  to  use  the 
limestone  as  a  nuuble.  An  analvsis  of 
a  samph'.  ir>,  from  this  (juarry  is  given 
in   the  tal»le. 

Dolomite  from  ( -olMiconk.  lownshlp  of 
Brxley.  "This  stone  has  a  lij'ht  irreen- 
isli  ;:rey  color,  is  very  fine  orystalline, 
an«l    has  a   close  and    uniform    texture. 

.S//  M. 


**AgTeeabky  with  the  results  of  tuf 
analysis,  conducted  by  Mr.  F.  Vf. 
Adams,  dt  contains — a<fter  drying  At 
100  degrees  C:   (235) 

Carbonate  of   lime .S0.746 

Carbonate  of  magnesia 35.53i 

Insoluble  matter 9.960 

96.237 

Marl 

"Location  at  Manilla,  Victoria  coun- 
ty, Ont.  An  analyais  of  this  mart  runt 
as  follows  :    (236) 

Per  cent. 

Moisture 0.20 

Organic   matter 1.61 

day  and  sand 0.50 

Lime    (GaO) 53.27 

Magnesia   (MgO) 0.77 

Iron  and  alumina  ( Fe^O,  and 

ALO,) 0.59 

Alkalies trace 

Carbonic  acid  (CO,) 42.60 

Phoephoric  acid  (PoO») 0.28 

Soluble  Bilica  (SiOj 0.12 

99.94*' 

Waterloo 

The  characteristics  and  relationship* 
of  the  limestone  formations  in  Water- 
loo county  are  described  in  the  sub- 
joined extracts  from  various  Reports  of 
the  Geological  Survey  : 

"The  fall  from  *  the  base  of  the 
LGuelph]  formation,  at  Guelph,  on  the 
Speed,  to  the  bed  of  the  Grand  River, 
at  Breslau,  as  deduced  from  the  levels 
on  the  Grand  Trunk  Railway  is  eighty- 
two  feet.  The  distance  acroM 
the  strike  of  the  measures,  be- 
tween Guelph  and  Breslau,  is  about  nine 
miles,  so  that  if  the  dip  of  th* 
.strata  be  taken       at         twenty 

feet    in    a   mile,   which    is    pepha|)s   near 
the    truth,    the    base   of    the    formation 
would  he  one  hundred  feet  beneath  the 
l)ed  of  the  Grand  River.     The  rocks  of 
the  Guelph   formation  are   not   seen  at 
Breslau;    but    at    points    both      to    the 
north   and    to   the  south,  which     would 
include     this     place     in      their     strike. 
strata     are  met     with     at     a   level     of 
about      sixtv      feet    above      the    Grand 
reiver.     This  would  give  for  the  Guelph 
[formation]     dolomites,  about  160  feet; 
which   we   may   assume   as   the   approxi- 
mate thickness  of  the  formation. 

"The  strata  of  this  formation  ap- 
}>ear,  so  far  as  examined,  to  be  mag- 
nesian    limestone,   having     the   composl- 

(2;io)   G.S.C.     188'J-S4.    p.    2    MM. 
CZm)  Cat.    Ont.     Min.     Exhibit.    BuCfaJ©. 
p.    81. 
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tion  of  true  dolomites,  and  are  fre- 
quently made  up  of  brilliant  crystalline 
strongly  coherent  grains.  The  rock  is 
very  often  porous,  and  has  small  drusy 
cavities  (besides  which  are  tho^e  form- 
ing the  mould's  of  fossils.  In  many 
cases  the  shell  appears  to  have  been 
ainnply  enveloped  in  -the  rock:  and  hav- 
ing been  afterwards  removed  by  eoiu- 
tion,  it  has  left  a  corresponding  cav- 
ity. At  other  times,  the  interior  of 
tne  shell  was  also  filled  with  the  dolo- 
mite, so  that  the  mould  correaponds 
•only  to  the  thickness  of  the  shell; 
the  markings  of  both  the  interior  and 
exterior  of  which  are  thus  preserved. 
More  rarely,  the  ca\iities  have  been 
subsequently  ftlled  up  with  calcareous 
ma/tter;  so  thait  the  substance  of  the 
shell  appears  to  have  been  either  re- 
placed or  preserved. 

"The   most   southern    exposure   of   the 
summit  of  the  formation,  on  tthe  Graiul 
river,     occurs     just     oibove     Middleton 
bridge,        on       the       twenty-first        or 
twenty-second       lot       of       the       sixth 
range    of    Dumfries.      The    rock     is    a 
pale  drab.     Similar   beds     >with     others 
of    a  ipalle  ibufif  color,   continue     up    to 
the  north  end  of  the  fourteenth  lot  of  the 
«ixth   range     of  Dumfries,  with  a  very 
gentle    dip  to  the     southweat:   the    dis- 
tance across   the   measure  being     prob- 
ably (two  miles.     .     .     The  rocks  of  the 
iiuelph  formation   are   again   met   wi  .h, 
farther   up    the    Grand     River,     in  the 
vicinity     of  Gait. 

'*The  highest  strata  here  appear  to  be 
the  same  as  those  above  M'.idleton 
bridge.  The  exposures  are  '^liirny  on 
the  right  bank  of  the  river,  but  oc- 
casionally on  both  banks,  and  they  ex- 
tend for  some  distance.  bt)t!i  beiow 
the  town  and  above  it.  where  quarries 
are  wrought  in  the  rock.  The  greatest 
vertical  section  in  any  of  those  i^ 
thirty-four  feet;  but  exposures  of 
l>oth  higher  and  lower  strata  would 
make  the  whole  thickness  upwards  of 
sixty  feet.  At  the  top  of  the  formation, 
ill  this  neighborhood  there  are  about 
oi^^hteen  feet  of  hard,  thin-bedded 
bluish  dolomite,  beneath  which  are  thir- 
teen feet  of  pale  buff  or  white  dolo- 
mite; succeeded  bv  twentv  feet  of  vel- 
lowish-fwhite  and  greyish-white  crystal- 
line thick -bedded  dolomite,  in  overlaj)- 
ping  lenticular  masses.  The  whole 
mass  holds  fossils,  but  these  in  the  im- 
mediate vicinitv  of  Gait  are  most 
abundant  in  the  twenty  feet  of  pal* 
buff  thin-bedded  dolomite  in  the  »TiiddlP 
of  the  section.     .     .     . 

"The  exposures  continue  all  the  way 
to  Preston,  which  is  still  higher  up  on 
the  river.  Here  the  banks  exhibit  a 
section     of     from       fifteen     to     twenty 


feet  of  coralline,  magnesian  lime- 
stone, probably  equivalent  to 
the  thin-bedded  pale  buff  dolo- 
mite of  Gait,  but  not  so  fossilifer- 
ous.  Exposures  continue  up  the  Speed; 
tind  at  Uespeler  strata  occur  that  are 
lower  in  the  series  than  those  at  Gait; 
their  stratigraphical  place  being  prob- 
ably near  the  middle  of  the  formation. 
A  cutting  at  Hespeler,  on  the  Great 
Western  Railway,  exhibits  fifteen  or 
twenty  feet  of  pale  greyish -white  strata, 
which  are  not  so  massive  as  some  of 
those  at  Gait,  but  more  fossiliferous.  .  . 
Both  at  Gait  and  Hespeler,  quarries  are 
worked  in  these  magnesian  lime- 
stones which  ytield  exoeUent  build- 
ing stones,  easily  dressed  and  prob- 
ably duraible.  Some  of  the  beds  aro 
burned  for  lime,  which  is  often  rather 
dark  in  color,  but  makes  a  strong  mor- 
tar." (237) 

"  Exposures  of  strata  belonging  to  the 
Onondaga  formation,  are  met  with  at 
several  places  on  the  Grand  river,  for 
a  distance  of  about  15  miles;  from  Doon, 
six  miles  above  Gait,  to  about  2  miles 
below  Glen  Morris.  Between  Gait  and 
Preston,  on  the  west  side  of  the  river, 
on  a  lot  adjoining  one  where  the  Guelph 
formation  is  exposed,  there  are  Been 
about  5  feet  of  brownish  shale,  inter- 
stratified  with  thin  beds  of  dolomite;  in 
one  of  whioh  is  found  an  obscure  bivalve 
shell.  Similar  strata  are  said  to  occur 
2  miles  below  Glen  Morris;  beyond 
which  the  rocks  of  the  formation  are 
concealed  beneath  a  great  thickness  of 
drift."  (238) 

At  the  present  time  the  only  large 
limekilns  in  this  county  in  continuous 
operation  are  at  Gait  and  Hespeler.  At 
the-  former  place  there  are  two  draw 
kilns  and  at  the  latter,  one,  the  lime 
produced  at  each  being  white.  The 
same  limes<>one  is  used  locally  for  rub- 
ble  and   road-metal. 

Marl 

"1^'rom  Paris  towards  Ajt  the 
rough  morainic  deposits  gradually 
<iive  place  to  gravel  beds,  while 
from  Ayr  to  Gait  sand  and 
gravel  alternate  with  clay.  Throughout 
this  region  are  numerous  marl  beds, 
many  of  which  will  doubtless  prove  valu- 
able'for  the  manufacture  of  cement.  A 
cursory  inspection  was  given  to  a  few 
of  these   deposits   as   follows  : 

"The  farm  of  Walter  J.  Reid,  lot  31 
in  the  tenth  concession  of  North  Dum- 
fries, shows  about  twelve  acres  of  marl 
and  four  acres  of  lake.  Clay  is  seen 
on  the  south  side  of  the  lake,  but  line 
sand  is  the  predominating  superficial  de- 
posit. 

(•J37)  G.S.C..    1863.   pp.    337-340. 
(238)  Ibid.    pp.   350-1. 
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"  The  farm  of  Mrs.  MoOrone,  lot  29  in 
the  eighth  concefleion  of  North  Dumfries, 
contains  ten  acres  of  lake  and  ten  acres 
of  low  land  covered  by  marl.  Close  to 
the  shore,  bottom  could  not  be  obtained 
in  a  continuous  mass  of  marl  with  a  16- 
foot  pole.  The  lake  is  very  deep,  but 
notwithstanding  this  objection  a  very 
large  quantity  of  accessible  marl  doubt- 
less exists  here.  Another  lake  lies  to 
the.  south  and  west^  about  thirty  acres 
of  low  lying  land  mtervenes.  I  have 
no  doubt  that  this  tract  is  largely  com- 
posed of  marl.  Clay  does  not  appear  to 
oe  plentiful  in  this  vicinity,  light  land 
with  many  stones  being  the  prevailing 
soil. 

"A  small  lake  of  three  acres  with 
marl  Is  seen  to  the  northwest  of  this 
point  on  the  farm  of  Mr.  Taylor,  while 
southward,  on  the  property  of  Robert 
Easton,  there  is  an  excellent  deposit  in 
and  surrounding  a  lake  of  ten  acres 
bounded  by  low  land,  said  to  show 
plenty  of  clay. 

"A  jrlance  at  the  township  plans  of 
this  vicinity  will  impress  on  the  reader 
the  large  number  of  small  spring-fed 
lakes  in   this   region;   while   it  was  im- 

?)0ssible  to  visit  more  than  a  few  of 
hese,  it  is  extremely  likely  that  they 
are  of  the  same  nature  .as  those  seen,  in 
which  case  we  have  here  numerous  sites 
for  the  manufacture  of  that  pro- 
duct for  which  the  demand  is  in- 
creasing with  strides  and  bounds- 
Portland  cement."  (239) 

WeUand 

The  Clinton,  Niagara,  Onondaga,  Low- 
er Helderberg  and  Corniferous  lime- 
stones, which  occur  in  this  county  are 
briefly  described  in  the  following  notes. 
There  is  much  information  available 
concerning  the  underground  geology  of 
the  countv,  as  numerous  wells  have  been 
drilled    in   search  of  gas. 

There  are  important  quarries  in  the 
vicinity  of  Port  Colborne  and  Sherk- 
ston.  in  the  Corniferous  formation,where 
lime  is  produced.  Rock  has  long  been 
worked  at  Thorold  and  elsewhere  in  the 
production  of  natural  cement.  The  Port 
Colborne  and  Slierkston  quarries  pro- 
duce rock  which  has  been  used  as  a  fur- 
nace flux  and  in  the  manufacture  of  cal- 
cium  carbide. 


Clinton  Formation 

"  Tn  Canada  for  reasons  \rhi -h 
will  be  stated  in  describinjr  the 
Xincrara  formation,  it  is  found 
convenient  to  limit  the  (^linton  to  the 
strata  boncath  the  Pentamems  band, 
and  to  include  this  band  in  the  Niaorara 


formation.  On  the  Niagara  River,  the 
Clinton  is  thus  limited  to  a  few  feet,  but 
it  gradually  augments  in  thickness  to 
the  northward. 

"In  the  cutting  of  the  Welland  Canal 
at  Thorold,  about  seven  miles  to  the 
west,  the    Grey    band  is  a  white    fine- 

§  rained  sandstone,  somewhat  irregularly 
eposited;  the  beds  thinning  out^  and 
occasionally  coming  to  wedge-«haped 
terminations.  When  of  sufficient  thick- 
ness, they  afford  excellent  material  for 
the  purposes  of  construction,  and  alto- 
gether constitute  a  mass  of  about  ten 
feet.  Immediately  above  this  band  the 
Clinton  appears,  consisting  of  four  feet 
of  bluish  and  greenish  argillaceous  shale, 
presenting  fucoids  on  the  surfaces  of 
the  beds;  among  which  are  line  examples 
of  Arthrophycus  Harlani,  especially  near 
to  the  underlying  sandstone.  The  shales 
here  show  no  indication  of  the  fossili- 
ferous  iron   ore   beds. 

"At  Mr.  Goodenow's  quarry,  about  a 
mile  and  a  half  west  from  the  village 
of  Thorold,  and  immediately  above  the 
Grey  band,  which  ie  there  ten  feet  thick, 
there  occur  the  following  Clinton 
strata,  in  ascending  order  :    (240) 

Ft.  In. 
Bluish-green  argillaceous  shale     4     0 
Bluish-grey  limestone,  abound- 
ing in   iron  pyrites   for   an 

inch  on  the  top 2    9 

Bluish-drab  argillaceous  lime- 
stone, yielding  a  hydraulic 
cement 3     1 


9  10 


Niagara  Formation 

"The  bluish-hlack  shales  which  in  the 
state  of  New  York  afford  a  well-mark- 
ed division  between  the  Clinton  and 
Niagara  formations,  are  available  for 
this  purpose  but  for  a  short  distance 
in  Canada.  To  the  northward  these 
shales  thin  out  and  disappear;  and  it 
is  for  the  present  very  difficult  to  dis- 
tin^ish  them  in  that  direction.  We 
therefore  propose  to  include  in  the 
Niagara  series,  the  two  bands  of  lime- 
stone which  underlie  the  shales,  and 
which,  in  New  York,  constitute  the  up- 
per part  of  the  Clinton  formation.  So 
far  as  they  have  been  examined  in 
Canada,  these  two  limestone  bands 
contain  no  Clinton  fossils,  but  such  as 
pass  upwards  into  the  Niagara;  and 
the  upper  band  here  possesses  one  or 
two  species,  which,  in  New  York,  are 
considered  to  belong  to  the  latter 
group   only,     lliere   would   thus  appear, 

at  present,  to  bo  no  palteontological 
reason  why  these  limestones  may  not 
be  considered  the  base  of  the  Ni- 
agara   formation;    while    geographically 
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they  present  a  very  marked  feature  for 
a  considerable  distance,  and  afford  a 
convenient  meana  of  deecribing  the  dis- 
tribixtion  of  the  two  forma4ion8. 

''In<;hiduig  these  limestones,  the  Ni- 
agara strata  seen  in  the  cuttii^  of  the 
Welland  Canal,  near  Thorold,  in  im- 
mediate succession  to  the  Glinton  for- 
mation, are  as  follows,  in  ascending 
order : 

'*!.  Bluish-grey  magnesian  limestone, 
with  partings  of  bluish  calcareous  shale. 
Ooncentric  rings  of  discoloration  are 
observa^ble  around  small  cavities  lined 
with  calespar,  which  occur  generally  at 
the  surface  of  vertical  joints,  cutting 
the  strata  at  right  angles.  The  circles 
are  usually  so  large  as  to  cross  the 
divisional  planes  of  several  beds.  Pen- 
tamerus  oblongus  and  Stricklandia 
canadensis  occur  in  abundance;   10  feet. 

**2.  Grey  coarse-grained  sub-orystal- 
line  limestone,  with  disseminated  iron 
and  copper  pyrites;  /the  bed  abounds 
with  fossils,  among  which,  on  the  can- 
al, are  Atrypa  reticularis,  Khynchonella 
cuneata,  and  Athyris  cylindrica  ;  lU 
feet. 

''In  the  upper  five  feet  of  this  bed^  in 
Mr.  Goodenow's  quarry,  a  mile  and  a 
half  to  the  westward,  there  are  frag- 
ments of  an  undetermined  species.     .     . 

"3.  Bluish-black  bituminous  shale,  with 
thin  bands  of  impure  limestone,  holding 
trilobites  and  a  few  shells.  Among  the 
trilobites,  Dalmanites  caudatus  is  fre- 
quent. In  some  places,  thin  bands  of 
gypsum  occur,  giving  a  riband-Eke  as- 
pect to  the  shale.  Small  nodules  of 
gypsum  are  also  sometimes  met  with, 
as  weli  as  crystals  of  iron  pyrites. 
This  shale  constitutes  the  base  of  the 
Niagara  group  of  New   York;     55  feet. 

"4.  Bluish-grey  argillaceous  limestone, 
yielding  excellent  water  cement,  which 
was  much  used  in  building  the  locks  of 
the  Welland  Canal;    8   feet. 

"5.  Dark  bluish  bituminous  limestone, 
in  some  places  yielding  material  fitted 
for  purposes  of  construction,  as  at  Mr. 
Keefer^s  quarry  at  Thorald.  The  up- 
per and  under  surfaces  of  adjacent  beds 
are  often  united  by  suture-like  joints; 
the  parts  interfitting  being  sometimes 
two  inches  in  depth,  with  vertical  col- 
umnar sides,  usually  glazed  with  a  thin 
pellicle  of  argillaceous  matter.  Crystals 
of  galena  are  frequently  met  with  in 
these  beds,  which  contain  many  fossils; 
8  feet. 

"6.  Light  and  dark  grey  magnesian 
limestone,  in  beds  varying  from  6  to  10 
feet  in  thickness,  constituting  a  build- 
ing stone  of  the  best  description.  It  is 
a  cemeated  mass  of  encrinites,  with  a 
few   additional     fossils,     and   in     some 


parts  holds  geodes  filled  with  snow- 
white  gypsum;  26  feet. 

"7.  Bluish  bitununous  limestone  well 
suited  for  puriposes  ol  construction, 
though  inferior  to  the  preceding  mass. 
It  holds  many  fossils,  principally  corals; 
7    feet.     Total,   l24  feet. 

''This  section  represents  all  the  beds 
of  the  series  which  are  crossed  on  the 
canal,  up  to  the  hig^hest  part  of  the 
ridge,  near  Thorold;  but  it  does  not 
reach  the  summit  of  the  series  by 
probably  ninety  feet.  Proceeding  west- 
ward, the  volume  of  the  black  shales 
diminishes,  while  that  of  the  lime- 
stones beneath  them  augments."  ('241) 
(See  under  Wentworth.) 

Onondaga  Formation 

"Running  parallel  with,  the  shore  of 
L#ake  Ontario,  it  [the  Onondaga  forma- 
tionj  diminishes  considerably  to  the 
westward,  until  it  crosses  the  Niagaia 
Kiver,  and  enters  Canada,  with  a  thick- 
ness which  is  estimated  at  between  zoi) 
and  300  feet 

''Commencing  at  the  Niagara  Kiver^the 
upper  beds  ol  the  series  are  seen  near 
the  village  of  Waterloo,  and  are  trace- 
able to  the  westward,  from  the  eighth 
lot  of  the  seventh  to  the  twenty-third 
lot  of  the  second  range  of  Bertie.  Sweep- 
ing round  towards  the  shore  of  Lake 
Erie,  behind  Cape  Abino,  through  the 
induence  of  an  imdulation,  they  are 
again  traceable,  from  the  fifteenth  lot  of 
the  third  range  ol  numbers  tone  to  the 
Welland  Canal,  on  the  twenty-sixth  lot 
of  the  second  range  of  the  same 
township.  Between  this  outcrop  and 
the  Chippewa,  the  whole  of  the 
country  is  covered  by  clay.  It  is  prob- 
able however  that  the  lowest  beds 
occur  somewhere  near  to  Chippewa 
village,  as  the  clay  for  a  con- 
siderable extent  in  that  neighbor- 
hood has  a  red  color,  suoh  as 
might  be  expeot^Mi  from  the  diaintcgra- 
tion  of  the  red  shales,  which  occur  at 
the  base  of  the  formation  in  New  York. 
Tlie  same  red  color  also  prevails  on  the 
Welland  Canal,  in  the  vicinity  of  Port 
Kobinson,  though  no  red  shales  have  yet 
been  seen  in  place,  either  there  or  for 
upwards  of  a  hundred  miles  beyond. 

"The  exposures  of  the  Onondaga  for- 
mation in  Canada,  so  far  as  yet  exam- 
ined, appear  to  belong  chiefly  to  the  up- 
per portions,  from  the  summit  to  a  lit- 
tle below  the  gypsum- bearing  beds.  These 

portions  consist  of  dolomites  and  soft 
crumbling  shales,  which  are  greenish  and 
sometimes  dark  brown  or  bluish  in  color, 
and  are  often  dolomitic.  The  dolomites 
are  mostly  of  a  yellowish-brown  or  drab 
color,  and  are  ii  teds  wrhich  se'dom  ex- 
ceed a  foot  in  thickness.    They  often  ex- 
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hibit  the  vesicular  or  the  lenticular 
cavities  jirst  described.  •Some  beds  of  a 
bluisii  dolomite  are  also  met  with,  and 
nuiny  of  the  strata,  both  above  and  be- 
low the  gypsum,  contain  such  a  propor- 
tion of  cLay  as  make  tl  em  iit  fjr  hy  Iniu- 
lie  cement."   (242). 

Lower  Helderberg 

"The  Water-lime  series  [Lower  Hcl- 
derberg],  as  thus  defined,  enters  Canada 
opposite  to  Buffalo,  and  can  be  traced 
pretty  continuously  in  a  band  varying 
from  twenty  to  forty-five  feet  in  thick- 
ness. This  series  has  been  found  to 
exhibit  its  characteristic  fossils,  in  three 
localities  in  Canada.  One  of  these  is 
on  the  fifth  lot  of  the  tenth  range  of 
Bertie,  where  the  following  ascending 
section  occurs  :    (243) 

Ft.         In. 
Dark  bdulsb-grey    shaly    dolo- 
mite        1         0 

Ligtit     bluish-drab       dolomite 
(water-lime),     in     beds     of 
from   one  inch   to   one  foot     3         6 
Gray  dolomite  beds  from  one 

to  eight  inches 10         0 

Measures  concealed  in  an  es- 
carpment, which  rises  from 
the  previous  bed",  but  sup- 
posed, from  fragments  by 
•w^ich  they  are  covered,  to 
be  of  the  same  character  as 
before    6  0 


20 


6" 


"Summing  up  the  observations  in  the 
region  described  so  far,  we  find  that  the 
lowest  rock  exposure  is  the  so-called 
water-lime  belonging  to  the  Lower  Ilel- 
deriberg  fonmiation  of  the  New  York  geo- 
logists. It  is  mentioned  in  the  Geology 
of  Canada,  1863,  page  354,  as  entering 
Canada  opposite  Buffalo,  and  as  beiug 
exposed  at  various  points,  of  which  the 
particulars  may  be  found  as  above  cited. 
In  the  Pieport  of  the  Bureau  of  Mines, 
1902,  page  34,  Professor  Coleman  gives 
an  analysis  of  this  rock;  his  results,  us 
well  as  others  prepared  for  thi>s  Report 
and  already  mentioned  in  previous  pages 
are  tabulated   below: 


"The  reader  should  oompare  thi9  list 
with  the  analysis  of  the  famoue  Rosen- 
dale  cement  rock,  quoted  by  Professor 
Coleman  in  t^e  Report  above  mentioned. 
It  will  be  seen  that  all  these  analy^ses 
agree  quite  closely  except  that  of  the 
rock  from  Best's  quarry,  which  sho^s  an 
unusually  high  percentage  of  alumina. 
This  rock  seems  not  to  attain  a  greater 
thickness  than  40  feet,  and  is  overlaid 
by  the  Oriskany  sandstone,  which  pre- 
,  sents  two  varieties,  as  already  mention- 
ed, a  hard  quartzite-like  example,  and 
a  more  friable  sort  composed  of  rounded 
grains  of  quartz  with  some  fekt^^ar. 
This  rock  is  found  just  west  of  Port  Col- 
borne,  where  it  forms  a  bed  not  over  a 
foot  thick.  The  position  here,  which  i» 
distinctly  between  the  Water-lime  and 
the  Corniferous,  is  maintained,  but  with 
increasing  thickness,  towards  the  north, 
reaching  south  of  Hagersville  a  maxi- 
mum of  about  twenty  feet.  However,  if 
we  have  rightly  interpreted  the  well  at 
JStratford,  a  thickness  of  117  feet  is 
attained  at    that   point.'    (244) 

Comiferout 

"The  formation   enters     Canada  from 
New  York,  nearly  opposite  Buffalo,  and 
is  traceable,  in  a  narrow  belt,  along  tha 
shore  of  Lake  Erie,  resting  on  the  Oris- 
kany sandstone;  or  where  this  is  want- 
ing on  the  Water-lime  series.    At  Horn's 
quarry  in  Bertie,  two  miles  below  Ridge- 
way  station,  on  the  railway,  there  is  a 
section    of      nearly      twenty-four    feet, 
and      at      various      points      on       the 
lake,    or    at    a    short    distance  inland, 
sections       of       from      ten    to      twenty 
feet  have  been     observed,   as     far     as 
VVoodhoaise  and  Middleton.     In      many 
parts  it  is   quarried   for     building  pur- 
poses;   while  some  portions  abound     in 
chert,  which  forms  beds  of  from  one  to 
four  inches,  or   exi«ts  in     nodules   like 
fiints  in  the  limestone.     Many  of     the 
beds  oonstain  silioified    organic    remains. 
These,  in  some  localities,  as  in     North 
Cayuga,  and  at  Port  Colborne,  are  found 
weathered  out  and  loose,  in  great  aJ^und- 
ance.  at  the  surface  of  the  ground.  Some 
of  the  beds  are  little  more  than  an  ag- 
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^ega*te  of  silk'ified  organic  remaJns,  with 
so   little   calcareous   matter     that     the 
whole   mass    coheres    after    the    carbon- 
a'te  of  lime  has  been  dissolved  out.    The 
Corniferous  limestones,  unlke  the  great 
mass    of    the     Middle    and     Upper     Si- 
lurian strata,  in  \Vest^»rn  Canada  [south- 
western Ontario],  pfforvosco  freely  with 
acids,  and  arc   not  doloraitic.     Some   of 
the  beds  are  marked  with  epsomites.  as 
on  the  lake  shore  near  Port  Dover,wliere 
these   impressions   occur   between   layers 
of  limestone  and  chert;  the  latter  being 
apparently    the    overlying    bed.      These 
strata  are  often  highly  bituminous:   pe- 
troleum  is  found  in  many  places,  fillini; 
the  pores  of  tlu*  corals,  and  in  one  casfe  a 
drusy  cavity  in  a  Pentamerus."  (245) 

**  In      working      Mr.    Horn's      quarry, 

which     has     already     been     mentioned, 

on      the      thirteenth     lot     of     the  sec- 
ond      range       ot       i$ertie,        the        oil 

is  seen  to  impregnate  particular  beds, 
which  are  in  great  part  made  up  of  the 
remains  of  a  species  of  Heliophyllum. 
These  corals,  in  various  attitudes,  are  ar- 
ranged in  bands  varying  in  breadth  from 
three  to  six  inches,  and  in  their  open 
cells  petroleum  is  lodged.  The  interme- 
diate parts  of  the  rock,  which  contain 
no  oilj  are  composed  of  a  mass  of  brokeu 
organic  remams,  chiefly  encrinites,  while 
in  the  coral-bearing  beds  these  commin- 
uted crinoids  serve  as  a  paste  to  fill  up 
the  interstices  among  the  corals."   (246) 

"According  to  Mr.  J.  C.  McRao,  wlio 
was  good  enough  to  serve  as  guide  to 
the  region,  the  Corniferous  limestone 
near  Port  Colborne  is  not  more  than  25 
or  30  feet  thick,  the  water- lime  lying  be- 
neath it,  and  as  one  may  see  in  Waintteet 
township  a  thin  sandstone,  probably 
Uriskany,  overlies  it.  The  latter  rock  is 
a  coarse- textured,  pale  gray  stone, 
only  a  few  inches  or  a  foot  thick  where 
we  saw  it,  fitting  into  all  the  fissures  of 
the  limestone  below,  as  if  the  lower 
rocks  had  weathered  before  the  siinds 
were  deposited. 

"The  Corniferous  furnishes  excellent 
material  for  lime-burning,  and  Messrs. 
Reeb  &  Sons  have  five  large  lime  kilns 
some  distance  west  of  Port  Colborne,near 
the  shore  of  lake  Erie.  The  limestone  in 
their  quarry  is  ten  to  fifteen  feet  deep, 
and  the  stone  is  unusually  pure,  con- 
taining, it  is  said,  only  a  trace  of  mag- 
nesia. It  is  shipjx'd  to  Hamilton  as 
ftux  for  the  iron  smelter  and  also  to  the 
carbide  works.  A  large  amount  of  lime 
is  burnt  in  the  kilns  by  a  continuous 
process,  natural  gas  being  used  as 
fuel"    (247) 


(245)  G.S.C..    1.SG3,    pp.    :UJ|.M. 
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(247)  B.M..   Vol.   XL.    p.    t'. 


Limestone  from  the  quarry  in  the 
Corniferous  formation  at  Sherkston  is 
shipped  in  large  quantities  to  the  iron 
and  steel  plants  at  Buffalo.  Lime  is 
also  produced  at  the  quarry,  natural  gas 
being  used  as  the  fuel.  The  cut  gire* 
a  view  of  the  kilns. 

Bfown'i  Quarry 

"This  quarry  is  in  the  township  of 
Stamford,  on  the  line  between  that  town- 
ship and  Thorold,  and  consists  of  llVa 
acres.  It  was  opened  about  forty  years 
ago  by  Messrs.  Brown  &  Zimmerman  to 
procure  stone  for  the  old  canal,  and  was 
worked  again  in  1874  by  Belden  &  Co, 
during  the  construction  of  the  new  oanal. 

"The  land  is  the  property  of  Mr.  James 
Brown,  but  the  three  quarries  upon  it 
are  worked  under  lease  by  Messrs.  Wal- 
ker Bros,  of  Merritton;  they  have  been 
opened  to  a  depth  of  eighteen  feet. 

*"J  here  are  two  bands  of  limestone,  tho 
upper  of  yellowish-gray  and  the  lower 
of  gray  color.  Under  the  gray  is  a  bed 
of  blue  limestone,  which  however  cannot 
be  worked  for  want  of  drainage.  Stone 
from  the  upper  band  is  used  for  curb- 
ingi  street  crossing,  fiagstones  and  bridge 
works,  and  from  the  lower  for  monu- 
ment basses  and  window  sills. 

"The  firm  have  a  mill  at  Merritton, 
which  runs  a  gang  of  ten  saws,  where 
stone  is  cut  for  window  sills,  flagging, 
street  curbing,  etc.  Four  quarrymen 
and  three  stone-cutters  are  employed  at 
the  quarries. 

The  Mountain  Quarry 

"ITie  Mountain  quarry  is  on  parts  of 
lots  4  and  5  in  the  township  of  Thorold, 
on  the  town  line  between  Stamford  and 
Thorold,  and  consists  of  28^4  acres.  It 
is  owned  by  Mr.  William  K.  ('artmcll, 
and  has  been  worked  by  him  since  1854, 
a  large  quantity  of  stone  having  been 
taken  out. 

"About  twelve  feet  of  clay  covers  the 
limestone  here,  which  has  been  stripped 
from  an  area  of  three  or  four  acres. 

"The  quarry  has  been  worked  to  a 
depth  of  twenty-two  feet,  yielding  two 
qualitias  of  sftone.  Hhe  upper  bed,  which 
is  nine  to  ten  feet  in  thickness,i3  of  dark 
blue  color  and  poor  quality,  the  courses, 
ranging  in  thickness  from  two  feet  at 
the  top  to  six  or  eight  inches  at  the- 
bottom  of  the  bed;  the  stone  i-s  used 
chieflv   fur   backing  work. 

"The  lower  bed  is  twelve  feet  in 
thickness,  and  is  of  light  gray  color.  It 
is  a  fine-grained  stone,  and  is  used  for 
bases  of  monuments  and  building  pur- 
poses"   (248). 

(248)   B.M..    Vol.    I.,    p.   !». 
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WeIlins:ton 

Limestones  of  the  Clinton,  Niagara, 
Guelph  and  Onondaga  formations  are 
found  in  ibis  county.  The  quarry  and 
lime   industries  are  important. 

Niagara  Formation 

"  It  is  probable  that  the  whole  forma- 
tion [Niagara]  is  carried  westward,  in  a 
narrow   8pui\   on    the   axis  of   a   small 
anticlinal.    Tne  eifects  of  this  are  visible 
in  the  neighborhood  of  Rockwood,  on  the 
Eramosa,  a  branch   of   the  Speed,  in   the 
fourth  lot  of  the  fourth  range  of  Eramo 
sa,  where  there  is  a  considerable  display 
of  the  u^er  part  of  the  formation.  On 
the  one  side  of  the  undulation,  the  stra- 
ta incline     nearly     north,  at  an  angle 
of  ten  degrees,  and  on  the  other  nearly 
south,  at  an  angle  of  twelve  degrees.  The 
axis  of  the  undulation  would  thus  run 
about   west,  which  would   be  nearly  at 
right  angles  to  the  general  trend  of  the 
strata   through   this   part  of   the   coun- 
try. The  undulation  thus  appears  to  be 
a  amall  ridge  running  down  the  general 
slope   of  the  strata,  and  producing  but 
IHtle  effedt  on  the  distribution.    Expos- 
ures of  the  rock  occupy  both   sides  of 
the  stream,  in  vertical  cliffs.    The  lower 
part     consists     of     nearly    eighty  feet 
of  light    grey  dolomite,  in   which  divis- 
ional    planes  of     stratification     appear 
to     be     absent.       Corals     and    broken 
encrinites  abound  in  it,  associated  with 
other  fossils.   ...   On   this  mass  there 
rest  about    twenty     feet    of      bluff  or 
drab-colored    dolomite,    holding  nodules 
and  patches  of  chert;  these  are  succeed- 
ediby  about  five  feet  of  alternating  black 
bitumino-calcareous     shale,     and     dark 
brown      very     bituminous       limestone. 
Corals  are  observed  in    some    of     these 
limestones,     and      crystah      of     galena 
are      of     common      occurrence,      both 
in        the        limestone      and      in      the 
shale.      In    quarrying  the   dolomite  be- 
neath the  shales  at  this  locality,  there 
was     found     a     string     or     small     vein 
of     galena,     which     was     followed     for 
a     distance      of      fifteen     or      twenty 
feet    in    one      of    the     beds,    to      which 
the    ore    appeared  to     be     confined.     It 
was  n<*coiiipanii*d     with     sniallcM'  strinj^- 
ers    holdnig    the    same      mineral,    which 
bianiiird    from   the   main  one   at   irregu- 
lar   mtnwiU;    hut    the    whole    vein  was 
quarried  oat  without  any  appearance  ot 
a  farther  quantity  of  ore. 

"C,)unrr(b  have  been  opened  both  in 
the  lo^vr-r  and  u|)f)er  masses  of  this  en- 
crinal  niaenesian  limestone,  which  has 
been  us(  d  in  constructing  the  viaduct 
ovrr  tlio  Kramosa,  for  tlie  Grand  Trunk 
Kailwi;y.  That  from  the  upper  portion 
a])]>ears  to  be  less  porous  than  the  h)W(»r, 
and    of    a    better    color    for    architec- 


tural purposes ;  bu^  both  are 
of  excellent  quality,  and  will 
probably  be  found  durable.  Caverns 
occur  in  the  base  of  the  lower  maas. 
One  of  them  extends  about  a  hundred 
feet  under  the  cliff,  with  a  breadth 
of  forty  feet.  The  roof,  which 
is  eighteen  feet  high  at  the  en- 
trance, slopes  irregularly  downwards, 
and  meets  the  floor  at  the  distance  just 
mentioned,  leaving  however  a  passage 
at  either  corner.  One  of  these  is  said 
to  lead  to  a  large  space  beyond;  from 
which  other  passages  proceed.  The  roof 
is  studded  with  small  stalactitic  incrus- 
tations. 

'^From  Kockwood  westward,  the  sor- 
face  of  the  country  falls  at  about  the 
same  rale  as  the  supposed  slope  of  the 
strata;  so  that,  on  arriving  at   Guelpb, 
we   should   still  have  near   the  surface 
the   beds   of  Kockwood,   or  strata  not 
far  removed  from  them.    Exposures  oc- 
cur about     five     miles   southwestward 
from  Rockwood,  at  McFarlane's  tavern, 
on     the     second       lot     of     the     third 
range,  division  C,  of  Guelph.  They  con- 
sist of  about  six  feet  of  black  bitumi- 
nous shales,  and  limestones,  similar  to 
the  highest     beds  at     Rockwood,  suc- 
ceeded in  ascending  order  by  the  follow- 
ing section,  of  which  the  last  three  feet 
belong  to  the  Guelph  formation  : 

"Dark  brown  strongly  bituminous 
limestone,  probably  magnesian,  in  beds 
of  about  one  foot  each,  4  feet. 

"Dark  brown  bituminous  limestone, 
hard,  brittle,  and  nearly  compact  in 
several  beds;  the  color  is  a  shade  lignter 
than  tlie  previous  beds,  2  feet. 

*'  Dark     brown    bituminous     granular 
magnesian  limestone,  6  feet  6   inches, 
inches. 

"  Pale  buff  or  yellowish-white  magne- 
sian limestone,  3  feet.  Total,  15  feet 
6  inches. 

"On  the  north  side  of  the  anticlinal, 
the  summit  of  the  Niagara  series  appears 
to  run  from  Rockwood  towards  the  east 
side  of  the  township  of  Erin;  between 
which  and  Mulmur  it  is  only  by  the  out- 
crop of  the  overlying  formation  that  its 
western  limit  can  be  determined"  (249) 

Guelph  Formation 

"In  Canada,  the  Niagara  rocks  are 
succeeded  by  a  series  of  strata,  which 
appear  to  be  wanting  in  the  state  of 
New  York.  They  are  largely  developed 
in  the  neighborhood  of  Guelph  and  Gait, 
and  we  have  desip^nated  the  series  as 
the  Guelph  formation. 

"The  town  of  Guelph,  in  the  town- 
ship of  the  same  name,  is  situated  on 
the  river  Speed,  about  eight  miles  south- 
west from  Rockwood.  Here,  in  the  bed 
of  the  stream,  under  tihe  bridge  on  the 

(249)  O.S.C..    18CT    pp.    330-31. 
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Brock  road,  there  are  exposed  several 
feet  of  dark  bro\vn  very  bituminous  dolo- 
mite; succeeded  a  little  way  up,  on  the 
left  bank,  by  a  mass  of  whitish  coral- 
line dolomite,  which  appears  on  the  side 
of  the  road.  About  half  a  mile  above 
Guelph,  near  the  right  bank  of  the  Speed, 
there  is  a  quarry  in  a  whitish  sub-cry- 
stalline dolomite,  the  strata  of  which 
are  altogether  about  twelve  feet 
thick.  All  the  beds  contain  ob- 
scure casts  of  fossils;  chiefly  of 
corals  and  bivalve  shells.  .  .  .  The 
strata  are  probably  a  little  higher 
in  the  series  than  those  of  the  same 
color  at  the  bridge.  {Similar  beds  are  ex- 
tensively wrought  a  little  below  the 
town,  and  yield  an  excellent  building 
stone.  Some  of  the  beds  are  burned 
for   lime. 

"Nearly  five  miles  below  Guelph,  where 
a  bridge  crosses  the  Speed,  on  the 
town  line  between  the  fifth  and 
sixth  ranges  of  the  Gore  of  Puslinch, 
there  is  a  section,  consisting,  at 
the  base,  of  fifteen  feet  of  black, 
hard,  compact,  bituminous  dolomite, 
without  observed  fossils  ;  followed  by 
seven  feet  of  brown  bituminous 
strata.  On  these  rest  seven  feet 
of  buff  or  pale  drab  dolomites, 
holding  obscure  fossils.  These  ex- 
posures on  the  Speed  are  nearly  in 
the  strike  of  the  strata.  The  light  col- 
ored dolomites,  which  are  here  seen  to 
rest  upon  dark  colored  bituminous  stra- 
ta, are  regarded  as  the  base  of  the 
Guelph  formation."  (250)  (See  also  un- 
der   Waterloo  county). 

"  About  fourteen  miles  north  form 
Breslau,  in  Pilkington  and  Nichol, 
on  the  banks  of  the  Irvine  and  Grand 
Rivers,  near  their  junction  at  Elora, 
perpendicular  clifl's  of  these  dolomites 
occur,  varying  in  heiglit  from  seventy- 
five  to  eighty  or  eighty-two  feet.  The 
upper  portion  of  these  strata  is  prob- 
ably near  the  top  of  the  Guelph  for- 
mation. The  beds  in  descending  order 
are  as  follows  : 

'*  1.  Light  drab  or  reddish  compact 
magnesian  limestone,  in  beds  of  from 
three  to  six  inches,  Vith  small  cavities, 
and  cracks,  lined  with  calcspar,  12  feet. 

"2.  Buff  colored  coralline  magnesian 
limestone,   14   feet. 

"  3.  Pale  bluff  or  yellowish  white 
compact  magnesian  limestone  with  a 
f?onchoidal  fracture,  in  massive  beds 
holding  fossils,  56  feet.     Total,  82  feet. 

"At  Fergus,  which  is  on  the  Grand 
River,  at  such  a  distance  above  the 
mouth  of  the  Irvine  aa  would  give  3 
miles  across  the  measures,  a  section  oc- 
curs at  Mr.  Webster's  mill,  displaying 
abooit  twenty  feet  of  strata,  which 
would   underlie   the     preceding.     About 

(250)  Ibid.    336-37. 


sixteen  feet  of  these  are  a 
pale  buff  magnesian  limestone, 
with  casts  and  impreeaions  of  foasils. 
....  The  remaining  four  feet  consist  of 
a  grey  hard  magnesian  limestone,  which 
rests  upon  a  mass  of  Ihe  same  color, 
but  somewhat  closer  grained,  forming 
the  bed  of  the  stream.  About  a  mile 
farther  up  the  stream,  on  the  land  of 
Mr.  James  Webster,  there  are  beds  of 
pale  yellowish-grey  magnesian  lime- 
stone weathering  to  a  light  buff.  These 
would  be  still  somewhat  lower  than  the 
beds  at  Fergus.  .  .  .  Some  of  the  Fergus 
beds  yield  good  lime;  they  range  from 
two  inches  to  two  feet  in  thickness,  but 
are  for  the  greater  part  thin  and  ir- 
regular, and  although  some  of  the>m  are 
used  for  rough  buildings,  the  stone  for 
facing  is  brought  to  Fergus  from 
Guelph.   .    .   . 

"The  exposures  whioh  have  been  men- 
tioned between  Puslinch  and  Bentinck, 
belong  to  the  upper  part  of  the  forma- 
tion, and  indicate  the  strike  of  its 
siunmit  northward,  as  far  as  the  Rocky 
Saugeen.  In  this  region,  with  the  ex- 
ception of  it  he  apace  occupied  by  the 
westward  spur  of  the  Niagara  series  on 
the  Rockwood  anticlinal,  the  Guelph  for- 
mation presents  a  breadth  of  about 
twenty-five  miles,  opposite  to  Puslinch, 
which  gradually  increases  to  thirty-five 
miles,  opposite  to  Bentinck.  This  great 
breadth  is  probably  due  in  part  to  the 
fact  that  the  country  rises  with  the 
general  slope  of  tlie  strata,  to  the  edge 
of  the  eastern  escarpment,  though  at  a 
somewhat  smaller  angle;  and  in  part 
also  to  a  series  of  north  and  south 
undulations,  which  appear  to  exist  in 
this  region. 

"Between  Rockwood  and  Erin,  the 
base  of  the  formation  forms  a  small 
sinus  up  the  Speed,  to  Everton;  while 
to  the  southward,  it  forms  another 
sinus  running  down  the  stream  to 
Eden.  These  two  turns  in  the  distribu- 
tion of  the  rock  are  occasioned  by  an 
undulation  transverse  to  the  Rock- 
wood anticlinal.  Its  axis,  with  a  bear- 
ing a  little  east  of  north,  would  pass 
under  Eden,  Rockwood  and  Everton, 
and   thence   to   Orangevillo."    (251) 

"More  rarely,  the  cavities  thus  form- 
ed have  been  filled  up  with  calcareous 
matter,  apparently  replacing  the  sub- 
stance of  the  shell;  and  in  one  place, 
great  numbers  of  encrinal  fragments 
have  become  replaced  by  a  white  sparry 
dolomite,  whose  color  contrasts  with 
the  yellowish  hue  of  the  base.  This 
last  rock,  which  came  from  Strangers 
quarry,  Rockwood,  was,  however,  like 
the  others,  cellular,  and  a  pure     dolo* 

(251)  G.S.C.,   1868,   pp.  341-43. 


122 


Bureau  of  Mines 


No.  5:  Partn 


mite.  It  was  submitted  to  analysis, 
with  another  specimen  without  fossils, 
from  the  same  locality,  a  third  from 
Howitt's  quarry,  Puslinch^  and  a  fourth 
from  McDonald's  quarry,  Guelpb.  The 
first  and  second  gave  reepectiveiy  .90 
and  .65  per  cent,  of  insoluble  sand, 
while  the  others  dissolved  without  re- 
mainder. All  of  these  were  pure  dolo- 
mites, yielding  from  fifty-three  to  fifty- 
four  per  cent,  of  carbonate  of  lime, 
with  traces  of  oxyd  of  iron."  (252) 

"At  Rockwood,  in  Eramosa,  there  is 
an  exposure  of  more  than  100  feet  of 
crystalline  dolomite  belonging  to  the 
Niagara  formation,  in  beds  varying 
from  a  few  inches  to  10  feet  in  thick- 
ness. Of  these,  about  30  feet  are  near- 
ly white,  the  remainder  being  of  a 
light  grey.  Tliis  stone,  whdch  has  not 
become  discolored  by  exposure,  has  been 
used  for  the  piers  of  the  railway  via- 
duct over  the  Eramosa  river."    (253) 

"The  quarries  at  Guelph  are  in  the 
G-uelph  formation,  and  ^how  a  thickness 
of  about  fifteen  feet  of  workable  beds, 
which  range  from  a  few  inches  to  three 
feet.  The  stone,  which  is  easily  worked 
and  is  of  a  superior  kind  for  building 
purposes,  has  been  extensively  used  in 
the  town  of  Guelph.  These  dolomites 
«r«  frequently  somewhat  cellular,  but 
are  strongly  coherent."   (254) 

Onondaga  Formation 

In  the  townships  of  Maryborough  and 
Peel,  on  the  Canes  toga,  a  branch  of  the 
Grand  river,  abundant  fragments  of  tho 
gypsiferous  rocks  mark  the  proximity 
of  the  outcrop  of  this  formation. 

Lime  Kilns 

In  this  county  large  lime-kilns 
are  in  operation  at  a  number 
of  points.  Those  at  Rockwood  pro- 
duce a  grayish-white  lime  from  a 
gray,  porous,  fossiliferous  limestone, 
used  only  for  this  purpose.  The  kilns 
in  Guelph,  at  two  different  parts  of  the 
town,  make  a  white  limej  but  tlie  stone 
in  addition  is  used  for  a  variety  of 
other  purposes,  mainly  building,  cer- 
tain portions  of  the  beds  yielding  a  soft 
fine-textured,  white  stone,  very  easily 
cut  and  dres>;e<l.  Tho  strata,  both  nar- 
row and  wide,  readily  break  into  anv 
desired  size  of  slab  tor  courses  and  sills. 
At  Frr^'iis  and  Klora  are  otJier  kiln^, 
also  mnkiuL,'  whito  lime.  The  FerjLjus 
ptone,  at  the  quany  in  tli(»  town,  is  also 
used  extensjvL'lv  for  road-niakini:  in 
Aome  of   our   towns  and   citiob. 

(2r.2)   G.S.r.,   ix«l':.   p.  «124. 
rj:,4)   Jbi.i,    J..    820. 


Analyses 

"Dolomite.— From  the  Wellington 
quarry,  south  half  of  the  twenty-ninth 
lot  of  the  Gore  of  the  township  of  Pus- 
linch.  Geological  position, — Guelph  for- 
mation, Silurian. 

"A   light-gray,   fine     crystalline,   mai»- 
sive  dolomite.     It  was     found   to   have 
the  following  composition  :    (255) 
(After    drying   at   100   degrees   C. — Hy- 
groscopic water    _    0.05  per  cent.) 

Oarbonate  of  lime 54.25 

Carbonate  of  magnesia 45.17 

Carbonate   of  iron 0.22 

Sulphate  of  lime 0.34 

Alumina ^'"'i<'*"  '  (»  iv« 

Insoluble  matter O.OS  ,  "•*'^ 

100.06" 

"Dolomite. — ^From  the  Priest's  quar- 
ry, on  the  bank  of  the  river  Speed, 
township  of  Guelph.  Geological  position, 
Guelph  formation,  Silurian. 

"A  light  cream-yellow,  yellowish- 
brown  weathering,  very  fine  cryaCalline, 
oompaot  dolomite.  Its  eomposition  was 
found  to  be  as  follows  :  (256) 
(After  drying  at  100  degrees  C — Hy- 
grosopic   water        0.02     per   cent.) 

Carbonate  of  lime i"»3.97 

Oarl>onate  of  magnesia 45.37 

Oaribonate  of  iron 0.16 

Sulphate  of  lime 0.68 

Alumina trace  ) 

Insoluble    matter    0.03  j   ''•"'^ 

100.21" 

Marl 

"From  a  deposit  three  feet  thick, 
underlying  three  feet  of  peat,  in  the 
neighborhood  of  the  Eramosa  branch 
of  the  Green  river,  township  of  Kra- 
mosa. 

"The  air-dried  material  is  earthv.  fri- 
able;  color,  light  gray.  It  contains 
but  few  shells  or  root  fibres. 

"Its  composition  was  found  by  Mr.  F. 
G.  Wait  to  be  as  follows: 

(After  drying  at  100  degrecis  C. — Hygro- 
scopic water   equals   0.76   per  cent.) 

Lime 43.71 

Matrnosia 0.76 

Alumina    0.16 

Ferric    oxide 0.29 

Potassa traces 

Soda traces 

Carbonic    acid 34.87 

Sulphuric   acid 0.34 

Phosphoric   acid 0.03 

Silica,  soluble 0.33 

Insoluble    mineral    matter 10.36 

(255)  G.S.C..   lSOr>.   p.  n  R. 
(25C)  Ibid.   pp.   10-17  R. 
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Organic  TiMiitter,  viz.,  vege- 
table fibre,  in  a  state  of 
decay,  and  products  of  its 
decay,  such  as  humu^, 
humic  acid,  etc.,  and  pos- 
sibly a  little  ooimbined 
water 9.79 


100.61 
"Assuming  the  whole  of  the  lime  to 
be  present  in  the  form  of  carbonate, 
triflinj^  quantities  of  which  are,  how- 
ever, present  in  other  forms  of  com- 
bination,  the  amount  found  would  ct)r- 
respond  to  78.05  per  cent,  carbonate  of 
of  lime. 

"The    insoluble      mineral    matter    was 
found    to    consist    of  :     (257) 

Silica T.71 

Alumina 1.52 

Ferric   oxide 0.37 

Lime 0.2-t 

^lafrnesia 0.08 

Alkalies   (?) 0.41 


lo.ao 


{'» 


A  DrUl  Section 


"A  record  has  also  been  obtained 
from  a  boring  made  at  G-uelph,  where 
we  find: 

Drift 15 

Blue  slate 50 

Niagara  and  Guelph 100 

Gray   slate 5 

Red  slate 5 

Gray  slate 10 

Blue    slate 2 

ainton 10 

Blue  slat^ 20 

Hard   limestone 7 

Blue  shale fT 

Medina  sandstone 12 

Blue   shale 7 

Red  Medina 400 

Hudson   river oOO 

Utica 300 

Trenton 110 

Total   1,562 

"From  the  top  of  the  Trenton  to  the 
surface  of  the  rock  at  Guelph  is  there- 
fore 1,437  feet.  Assuming  the  thickness 
of  the  various  strata  to  be  approxi- 
mately the  same  at  St.  Marys,  we  get 
the  surface  rock  at  Guelph  to  lie  in 
the  middle  of  the  716  feet  of  limestone 
recorded  at  Stratford.  This  wouUl 
make  323  fo<?t  of  Guelph  limestone  re- 
moved by  erosion  at  that  place.  On 
the  other  hand,  if  we  consider  the  50 
feet  of  b^ie  shale  as  analojrous  to  th'* 
40  feet  at  Stratford,  then  the  716  feet 

(257)  G.S.C..    1891,    p.    29    R. 


represent  the  Niagara  aiid  Guelph, 
showing  therefore  a  consideraJble  in- 
crease in  thickness  towards  the  west. 
At  Guelph  this  slaty  bed  lies  15  feet 
down,  and  at  Stratford  546  feet.  Sub- 
tracting these  figures  from  the  eleva- 
tions of  the  resjpectflve  places  (1057 
and  1207  feet  above  the  sea)  we  tind 
that  the  dip  of  the  beds  is  381  feet  in 
the  40  miles  sei>arating  the  two  places. 
This  however  must  not  be  considered 
the  true  dip,  wiiich  is  in  a  more  south- 
westerly tlirection  and  would  therefor© 
be  somewhat  greater.  Quite  recently  a 
well  was  sunk  at  iSt.  Marys,  the  rec- 
ord of  which,  whether  bv  accident  or 
design,  seems  to  have  been  very  care- 
lessly preserved.  Tlie  following  notea 
are  due  to  Mr.  Thomas  Cox.  wiio  had 
a  certain  interest  in  the  drilling: 

Water  at  550  feet. 

Brine   at   985   feet. 

Sulphur  water  at  1185  feet. 

In  grav  Medina  sandstone  at  1510 
feet."    (258) 

Wcntwofth 

In  the  escarpment  which  runs 
through  this  county  representatives  <•! 
three  formations  are  found.  At  the 
base  of  the  escarpment,  where  not  cov- 
ered by  talus,  the  red  flhales  of  the 
Medina  are  exposed;  above  and  resting 
on  these  is  the  Clinton  limestone,  on 
which  rest  the  shales  and  limestones  of 
the  Niagara  formation  which  forms 
the  summit  •  of  the  escarpment.  The 
limestones  in  these  formations  are 
magnesian,  and  are  thus  not  adapted 
for  use  in  certain  industries.  In  the 
vicinity  of  the  city  of  Hamilton,  and 
elsewhere  in  the  county  there  are  im- 
portant quarries  which  produce  stone 
for  structural  purposes.  A  considerable 
amount  of  the  stone  is  crushed  and 
used  in  the  paving  of  streets  and  road- 
wavs.  The  limestone  for  the  Hamilton 
blast  furnace  is  also  quarried  m  the 
county. 

"Proceeding  westward  Lalong  the 
escarpment  of  which  the  upper  part  is 
composed  of  the  Miagara  formation,] 
the  volume  of  the  black  shales  diminish- 
es, while  that  of  the  limestones  be- 
neath them  augments;  and  in  the  neigh- 
borhood of  Hamilton  and  Ancaster,  we 
have  the  folloAving  succession,  in  ascend- 
ing order  : 

'*  1.  Light  grey  magnesian  limestone, 
weathering  yellowish,  and  holding  Fen- 
tamer  us  oblongus  in  great  abundance; 
1  foot  6  inches. 

"Grey  magnesian  limestone,  with 
geodes   of   calcspar   in   the   lower,     and 

(258)    B.M..   Vol.   XII.,    p.    150-51. 
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broken  encrinites  in  the  upper  part ;  9 
feet  3  inches. 

*'  2,  Bluish/ argillaceous  and  arenaceous 
^bale,  with  thin  bands  of  sandstone;  .0 
ieet, 

^'Grey  arenaceous  limestone;  3  feet  5 
inches. 

''Bluish  shale;  1  foot. 

''  Bluish-grey  argillaceous  limestone, 
with  geodes  of  caicspar;  this  is  probably 
lit    for  water  cement;   5  feet  7   inches. 

"3.  Whitish  limestone,  with  geodes  of 
caicspar,  containing  nodules  and  patches 
of  chert  in  considerable  abundance;  iO 
feet  6  inches. 

*'4.  Bluish-black  bituminous  shale, 
with  thin  bands  of  limestone  holding  fos- 
sils; the  shale,  which  is  in  very  thin 
laminae,  presents  surfaces  covered  with 
bituminous  matter,  and  nodules  of 
chert  are  sometimes  met  with  in  the 
limestone;  6  feet. 

*'  5.  Grey,  strongly  bituminous  lime- 
Rtone,  very  unevenly  deposited;  5  feet. 

"JReddish  grey,  drab-weathering,  bi- 
tuminous, magnesian  limestone,  moder- 
ately thin-bedded;  with  partings  of  bi- 
tuminous shale.  The  limestone  holds 
disseminated  crystals  of  galena  associ- 
ated with  pearl-spar;  5  feet. 

''6.  Grey  compact  tough  magnesian 
limestone;   3  feet. 

"  Bluish  magnesian  limestone,  weath- 
ering into  small  pits  on  the  surface,  and 
containing  small  nodules  of  a  carbona- 
ceous matter,  resembling  coal;   3  feet. 

"  Blue  and  grey  compact  magnesian 
limestones;  3  feet. 

"Gray  compact  magnesian  limestone; 
3  feet. 

"  Bluish  magnesian  limestone,  weather- 
ing into  irregular  pits  on  the  surface 
of  the  beds;  t3ie  rock  holds  small  masses 
or  carbonaceous  matter  as  above;  3  feet. 

"  Bluish-grey  compact  magnesian 
limestone,  presenting  under  the  influence 
of  the  weather  a  rough  pitted  surface. 


5  feet. 


Total  78  feet  3  inche:. 

"The  limestones,  5,  which  overlie  the 
black  shales,  4,  form  the  upper  part  of 
the  ridge  which  extends  between  the 
fails  of  Niagara  and  the  village  of  An- 
'^aater.  They  are  highly  bituminous,  and 
lov  the  modt  part  magnesian  for  the 
winkle  distance;  and  they  abound  in  line 
cabinet  s|vecimen3  of  solenite,  celestine, 
j»(Niil-spar.  blende  and  j^alena.  Crystals 
of  the  latter  mineral  exist  in  prealer 
or  1p<s  quantity,  in  nearly  all  the  lime- 
stones from  tlie  Pfntamerus  band  to  the 
suminit  of  tlie  upper  beds;  but  they  are 
in  tlie  "greatest  abundance  in  the  lat- 
ter   .    .    ,    . 

•*  Nortliward  from  this  the  black  shale, 
4.  mainfaiiis  for  a  few  miles  the  thick- 
ness \\h\r]\  it  presents  in  the  last  sec- 
tion, and  it  is  recoixnized  above  the  beds 
already  described  as  composing  the  Clin- 
ton   formation,    on    the    sixteenth      and 


fieventoenth  lots  of  the  first  range  of 
Flamborough  West,  near  Dundas.  In 
ascending  order  these  succeeding  beds 
are  : 

'*!.  Grey  magnesian  limestone,  with 
Pentamerus  oblongus  in  abundance;  1 
foot. 

"2.  Blue  magnesian  limestone,  in  very 
even  and  regular  beds,  of  which  the 
thickest  are  from  sixteen  to  eighteen 
inches;  separated  by  partings  of  bluish- 
grey  ahale.  The  limestone  is  used  for 
building  purposes;  7  feet. 

"3.  LigJit  grey  magnesian  limestone 
in  one  bed;  this  is  used  for  building 
purposes  and  is  known  by  masons  and 
quarrymen  as  the  five  foot  band  ;  5 
feet  6  inches. 

"4.  Bluish-grey  calcareo-arenaceous 
shale,  passing  into  black;  it  is  hard  and 
solid  m  the  bed,  but  disintegrates  and 
crumbles  into  a  clay  when  exposed  to 
the  atmosphere,  with  the  exception  of 
thin  interstratified  beds,  which  resist  the 
weather;  6  feet. 

"5.  Bluish-grey  magnesian  limestone, 
composed  chiefly  of  broken  encrinites. 
The  beds  are  from  three  to  four  feet 
thick,  and  are  separated  by  very  thin 
layers  of  buff  colored  argillaceous  shale. 
This  limestone  forms  an  excellent  build- 
ing stone,  for  which  it  is  used,  as  well 
as  for  burning  lime;   19  feet  3  inches. 

*'6.  Dark  bluish-grey  argillaceous 
shale;  this  is  a  well  marked  band,  and 
may  be  traced  for  some  distance  on  the 
strike ;    1    foot. 

*7.  Blue  and  grey  limestone,  includ- 
ing bands  of  white,  buff  and  grey  chert, 
and  thicklv  studded  with  chert  nodules; 
20  feet. 

'*8.  Brownish  bituminous  magnesian 
limestone,  with  small  disseminated  crvs- 
tals  of  galena,  and  a  few  fossils;  10  feet. 

"9.  Grey  bituminous  magnesian  lime- 
stone in  rough  irregular  beds;  6  feet. 

"  10  Measures  concealed;  5  feet. 

**11.  Black  bituminous  magnesian 
limestone  in  thin  irregular  layers ;  2  feet. 

**  12.    Black  bituminous  shale;    1  foot. 

"13.  Dark  brown  very  bituminous 
magnesian  limestone,  in  thin  beds,  with 
rou/Grh  irregular  surfaces;  2  feet. 

"14.  Dark  brown  bituminous  magne- 
sian limestone,  holding  disseminated 
crystals  of  galena;   5  feet. 

"15.  Black  fissile  shale;  2  feet. 

"IG.  Dark  very  bituminous  magnes- 
ian limestone,  with  black  shale  at  the 
top.  and  with  numeroiis  fossils;  3  feet. 

•*17.  Dark  brown  bituminous  magnes- 
ian  limestone;    2   feet. 

*'18.  Black  bituminous  shaly  lime- 
stone:   1   foot. 

"10.    "Measures  concealed;   2  feet. 

"20.  Black  bituminous  magnesian 
limestone,  with  obscure  fossils  in  the 
lower  part;    8  feet. 
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"21.  Dark  grey  slaty  limestone  in 
thin  layers,  with  an  occasional  band  of 
six  inches  ;  4  feet  6  inches. 

"22.  Dark  brown  bitumino-arenaceous 
shale,  with  fossils;  6  inches. 

"23.  Brownish  bituminous  limestone, 
with  partings  and  thin  bands  of  dark 
brown  bituminous  shale;    15  feet. 

Total,  127  feet  9  inches. 

"In  this  section  the  black  shale  of 
the  Niagara  Falls  is  supposed  to  be  re- 
presented by  the  bed,  4,  underlying  the 
massive  encrinal  Umeetones,  5;  ibut  it 
produces  no  marked  feature  in  the  form 
of   the  surface. 

"  The  rocks  of  the  section  in  the  neigh- 
borhood of  Dundas,  however,  form  two 
separate  and  distinct  terraces.  The 
lower  and  more  marked  escarpment  pre- 
sents the  strata  beneath  the  band  of 
cherty  limestone,  7,  which  caps  the  pre- 
cipice at  Flamborough  West.  The  upper 
escarpment/;omposed  of  the  dark  colored 
bituminous  magnesian  limestones  and 
their  accompanying  beds,  rises  more 
gradually,  in  a  succession  of  steps;  ter- 
minating at  the  summit  in  a  wide  extent 
of  table-land."   (259) 

Niagara  Formation 

"  Across  the  whole  of  the  western  pen- 
insula, the  summit  of  the  Nia^ra  for- 
mation is   so  much   covered  with  drift, 
that  it  would  be  very  difficult  to  trace 
it  with  any  degree  of  precision;   or   to 
connect   in   an   intelligible  manner     the 
scattered  exposures  of  Niagara  strata  to 
the  westward,  with  the  rocks  of  the  low- 
er escarpment,  were  it  not  for  the  aid 
afforded  by  the  outcrop  of  the  succeed- 
ing rock.     Above   the  east  end  of     the 
Niagara  and  Hamilton  ridge,  the  upper 
limit  of  the  formation  probably  reaches 
the  lower  pa-rt  of  the  Chippewa  Creek; 
and  passing  by    Port   Robinson   on    the 
Welland  Canal,  it  may  cross  the  road  be- 
tween Hamilton  and  Port  Dover,  within 
two  or  three  miles  of  the  former  place.  It 
is  not,  however,  certain    where  it  folds 
over  the  Dundas  anticlinal,  there  being 
no   exposures   whatever   upon    the   axis. 
The  most  western  appearance  of  the  up- 
per part  of  the  formation,  on  the  south 
9ide  of  the  anticlinal,  occurs  in  the  vicin- 
ity  of   Ancaster;    the   most  western    on 
the  opposite  side,  about  two  miles  north 
of  Ancaster,  on  the  third  lot  of  tho  first 
range   of  Flamborough   West-        It  may 
be  inferred   from  the   trend  of   the   for- 
mation on  each  side,  and  from  the  gen- 
eral shape  of  the  country,  that  its  sum- 
mit would  fold  over  the  axis  of  the  anti- 
clinal, on  the  line  between  the  townships 
of  Ancaster  and  Beverlcv,  at  about  the 
thirty-fourth  lot."   (260)' 

(230)  G.S.C.,    1863,   pp.   323-27. 
(260)  Ibid.   p.    329. 


"Between  the  (head  of  the  inclined 
railway  at  Hamilton  and  the  village  of 
Ancaster  no  rock  exposures  are  seen;  at 
this  latter  point  however,  we  may  pass 
over  the  edge  of  the  escarpment  and  en- 
counter Niagara  limestones  where  the 
main  road  from  Hamilton  enters  the  vil- 
lage. Here  several  quarries  are  in  op- 
eration. One  owned  by  Mr.  Middleton 
is  situated  on  the  north  side  of  the  road, 
and  presents  at  the  top  live  feet  of  so- 
called  honeycomb  rock.  This  is  a  cav- 
ernous limestone  the  spaces  in  which  are 
lined  by  small  quartz  crystals  or  tilled 
with  gypsum  and,  in  some  instances,  bar- 
ite.  In  the  better  preserved  parts  of 
the  honeycomb  these  cavities  are  seen 
to  arise  from  the  weathering  away  of 
masses  of  a  favositoid  coral  probably 
Favositos  gothlandica.  This  rock  is  said 
to  make  a  sandy  lime  and  consequently 
is  used  mostly  as  road  metal.  Tlie 
next  stratum  is  a  heavy  limestone  bed 
in  which  fine  crystallization  has  obliter- 
ated all  trace  of  fossils.  This  bed  is 
somewhat  shattered  in  places  by  joint- 
ing, but  still  furnishes  large  quantities 
of  excellent  building  stone.  Underlying 
the  bed  are  three  feet  of  thin  lime- 
stones, five  feet  of  well  laminated  lime- 
stone, five  feet  of  solid  finely  crystalline 
limestone  said  to  ohisel  excellently,  and 
eight  inches  of  loose  material.  On  the 
opposite  side  of  the  road  quarries  have 
been  opened  by  Messrs.  Guest  and  Hen- 
drie  which  present  practically  the  same 
series  of  rocks.  An  analysis  of  the  best 
rock  from  these  quarries  shows  it  to  be 
a  typical  dolomite  with  the  following 
composition  :    (261) 

Per  cent. 

Moisture 0.23 

Insoluble  matter 1.60 

Carbonate  of  lime 53.30 

Carbonate  of  magnesia   43.13" 

"Dundas,  Ontario. — At  t>his  locality  tho 
Niagara  formation  also  affords  a  dolo- 
mite, a  specimou  of  which  proved  on  an- 
alysis to  contain  much  more  carbonate 
of  magnesia  than  was  found  in  the  speci- 
men from  the  same  formation  at  Grims- 
by.   The  analysis  gave: 

Carbonate  of  lime 51.58 

Carbonate  of  magnesia   ...    .  41.65 

Carbonate  of  iron 0.62 

Insoluble    matter    5.88 

100.00 

"The  specimen  was  brownish-grey,  com- 
pact and  rather  earthy"   (262) 

O^arries 

The  limestone  from  the  quarry  near 
Rymal  station,  used  as  a  flux  at  the 
Hamilton   blast  furnace,  is  said  by  the 

(2f>l)   R.M..    Vol.    XII.,    pp.    141-42. 
(262)  O.S.C.,    1876-77,    p.    487. 
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chemists  there  to  have  approximately 
the  following  percentage     composition  : 

Lime 30.54 

Magnesia 19.50 

Alunmia  and  ferric  oxide   U.94 

Silica 0.33 

The  rock  from  the  quarry  at  Vine- 
mount,  HamiHon,  is  said  to  be  of  about 
the  same  character,  but  tend-s  to  potsess 
more  sulphur  and  silica. 

Barnes*  quarry  at  Kymal  ha«  a  face 
of  about  21  feet,  with  a  thin  laver  of 
■oii  at  the  surface.  This  stone  is  oetter 
suited  for  furnace  use  than  that  near 
the  face  of  the  escar|yment,  the  upper 
layers  of  which  contain  chert  nodrulee. 
There  are  one  or  two  other  small  quar- 
ries near  Kymal. 

Ftom  the  driH  hole  put  down  to  a 
depth  of  200  feet,  it  i«  said,  from  the 
surface  in  Barnes'  quarry,  gas  and  salty 
water  spout  up  a  short  distance  at  in- 
tervals. The  gas  forces  up  'the  water 
and  burna  when  lighted  at  the  end  of 
the  iron  pipe  set  into  the  hole. 

An  average  analysis  of  the  9tone 
from  Barnes'  quarry  u«ed  at  the  Hamil- 
ton blast  furnace  for  a  considerable 
period,  is  given  on  a  preceding  page,  in 
the  section  devoted  to  smelting. 

York 

Rock  exposures  in  the  greater  part  of 
tliis  county  are  few  in  number.  The 
southern  part  is  underlaid  by  the  Hud- 
son River  formation,  and  exposures  are 
seen  along  the  courses  of  the  streams. 
The  Utica  and  Trenton  formations, 
which  run  in  bands  across  the  northern 
part,  are  covered  heavily  with  drift  ma- 
terial. 

The  Bureau  of  Mine**  has  received  re- 
turns of  lime  productioj*  from  the  vicin- 
ity of  Baldwin^  Vachell  and  Virginia 
post  offices,  in  the  township  of  Geor- 
gina.  This  lime  is  apparently  derived 
from  drift  boulders  or  **field  stone," 
which  have  been  transported  from  the 
northeastward  fluring  the  ice  period. 

"Between  the  river  Rouge  in  the  town- 
sliip  of  Pickerin;j  [Ontario  county]  on 
the  east,  and  the  river  Credit  in  the 
township  of  Toronto  [Peel  <.'ounty]  on 
the  west,  scction^^  of  the  Hudson  Kiver 
formation  mav  be  seen  on  almost  all  the 


intervening  streams.  The  formation  here 
consists  of  a  series  of  bluish -grey 
argillaceous  shales,  enclosing  bands  of 
calcareous  sandstone,  sometimes  ap- 
proaching to  a  limestone,  at  irregular 
intervals  and  of  variable  thickness. 
In  some  instances  the  bands  are  of 
a  slaty  structure,     splitting     into  thin 

laminae  in  the  direction  of  the  beds; 
in  others  they  have  a  solid  thick- 
ness of  a  foot;  but  in  few  cases  do 
they  maintain  either  character  for  any 
great  distance.  The  sandstones,  while 
in  the  beds,  are  hard  and  solid,  and 
upon  fracture  exhibit  a  gray  color,  with 
much  of  the  appearance  of  Hmestone; 
but  by  long  exposure  to  the  weather 
they  turn  to  a  dark  brown^  and  ulti* 
mately  crumble  and  decay.  These  sand- 
stones generally  abound  in  calcareous 
fossils,  which  in  some  places  predominaie 
so  as  to  give  rkse  to  beds  of  impure  lime* 
stone;  these  beds  are  however  rare.  .  .  . 

"llie  banks  of  the  Credit,  the  Etobi- 
coke,  the  Minaoo,  the  Humber  and  the 
Don,  for  certain  distances  from  the  lake 
shore,  expose  sections  exhibiting  sixty 
feet  or  more  of  these  strata ;  but  advanc- 
ing northward,  the  formation  becomes 
concealed  by  the  great  accumulation  of 
drift,  of  which  the  interior  of  the  coun- 
try is  composed.  At  Weston,  on  the 
Humber,  near  to  the  townships  of  Etobi- 
coke  and  York,  some  good  limestone  oc- 
curs, and  ai  Fisher's  mill,  below  I>undas 
Street,  on  the  same  river,  there  is  more 
of  the  same  material.  At  the  latter 
place,  the  hanks  of  the  stream  rise  to 
a  height  of  more  than  a  hundred  feet,  of 
which  from  fifty  to  sixty  are  composed 
of  the  Hudson  river  shales  and  sand- 
stones, while  the  upper  part  consists  of 
sand  and  gravel."   (263) 

"In  the  township  of  York,  on  a  small 
tributarv  of  the  Don,  beds  of  tufa  occur 
from  twelve  to  fifteen  feet  in  thickness, 
and  are  overlaid  by  sand  and  clay"  (264) 

It  is  interesting  to  know  that  drill 
holes,  which  have  been  put  down  in  the 
vicinity  of  Toronto,  in  search  of  gas 
and  oil,after  passing  through  the  Hudson 
river  and  underlying  Palaeozoic  forma- 
tions, have  penetrated  crystalline  lime- 
stone of  the  Archar^an  svstem. 


t'2ii^)   G.S.C.,     INW.     pp.     2rJ-21.T 
(•2'^i)    Ibid.    D.    4.V.. 
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chemists  there  to  have  approximately 
the  following  percentage     con^osition  : 

Lime 30.54 

Magnesia 19.50 

Alunmia  and  ferric  oxide   U.94 

Silica 0.33 

The  rock  from  the  quarry  at  Vine- 
mount,  Hamilton,  is  said  to  be  of  about 
the  same  character,  but  tend^  to  possess 
more  sulphur  and  silica. 

Barnes'  quarry  at  Kymal  has  a  fac<* 
of  about  21  feet,  with  a  thin  laver  of 
BOtH  at  the  surface.  This  stone  is  oetter 
suited  for  furnace  use  than  that  near 
the  face  of  the  escar|yment,  the  upper 
layers  of  which  contain  chert  nodules. 
There  are  one  or  two  other  small  quar- 
ries near  Kymal. 

From  the  drill  ihole  put  down  to  a 
depth  of  200  feet,  it  is  said,  from  the 
flurface  in  Barnes'  quarry,  gas  and  salty 
water  spout  up  a  short  distance  at  in- 
tervals. The  gas  forces  up  the  water 
and  burna  when  lighted  at  the  end  of 
the  iron  pipe  set  into  the  hole. 

An  average  analysis  of  the  9tone 
from  Barnes'  quarry  used  at  the  Hamil- 
ton blast  furnace  for  a  considerable 
period,  is  given  on  a  preceding  page,  in 
the  section  devoted  to  smelting. 

York 

Rock  exposures  in  the  greater  part  of 
tliis  county  are  few  in  number.  The 
ftouthern  part  is  underlaid  by  the  Hud- 
son River  formation,  and  exposures  are 
seen  along  the  courses  of  the  streams. 
The  Utica  and  Trenton  formations, 
which  run  in  bands  across  the  northern 
part,  are  covered  heavily  with  drift  ma- 
terial. 

The  Bureau  of  Mine*  has  received  re- 
turns of  lime  productioj*  from  the  vicin- 
ity of  Baldwin^  Vachell  and  Virginia 
post  offices,  in  the  township  of  Geor- 
gina.  This  lime  is  apparently  derived 
from  drift  boulders  or  "field  stone," 
which  have  been  transported  from  the 
northeastward  dnrjiijr  the  ice  period. 

"Between  the  river  Rou^e  in  the  town- 
ship of  Pickcriiifr  [Ontario  county]  on 
the  east,  and  the  river  Credit  in  the 
township  of  Toronto  [Peel  county]  on 
the  west,  section«i  of  the  Hudson  River 
formation  mav  be  soon  on  almost  all  the 


intervening  streams.  The  formation  here 
consists  of  a  series  of  bluish-grey 
argillaceous  shales,  enclosing  bands  of 
calcareous  sandstone,  sometimes  ap- 
proaching to  a  limestone,  at  irregular 
intervals  and  of  variable  thickne^. 
In  some  instances  the  bands  are  of 
a  slaty  structure,     splitting     into  thin 

laminae  in  the  direction  of  the  beds; 
in  othera  they  have  a  solid  thick- 
ness of  a  foot;  but  in  few  cases  do 
they  maintain  either  character  for  any 
great  distance.  The  sandstones,  while 
in  the  beds,  are  hard  and  solid,  and 
upon  fracture  exhibit  a  gray  color,  with 
much  of  the  appearance  of  Hmestone; 
but  by  long  exposure  to  the  weather 
they  turn  to  a  dark  brown,  and  ulti- 
mately crumble  and  decay.  These  sand- 
stones generally  abound  in  calcareous 
fofisils,  which  in  some  places  predominate 
so  as  to  give  rise  to  beds  of  impure  lime- 
stone; these  beds  are  however  rare.  .  .  . 

"The  banks  of  the  Credit,  the  Etobi- 

coke,  the  Minaco.  the  Humber  and  the 
Don,  for  certain  distances  from  the  lake 
shore,  expose  sections  exhibiting  sixty 
feet  or  more  of  these  strata ;  but  advanc- 
ing northward,  the  formation  becomea 
concealed  by  the  great  accumulation  of 
drift,  of  which  the  interior  of  the  coun- 
try is  composed.  At  Weston,  on  the 
Humber,  near  to  the  townships  of  Etobi- 
coke  and  York,  some  good  limestone  oc- 
curs, and  at  Fisher's  mill,  below  Dundas 
Street,  on  the  same  river,  there  is  more 
of  the  same  material.  At  the  latter 
place,  the  banks  of  the  stream  rise  to 
a  heig<ht  of  more  than  a  hundred  feet,  of 
which  from  fifty  to  sixty  are  composed 
of  the  Hudson  river  shales  and  sand- 
stones, while  the  upper  part  consists  of 
sand  and  gravel."   (263) 

"In  the  township  of  York,  on  a  small 
tributary  of  the  Don,  beds  of  tufa  occur 
from  twelve  to  fifteen  feet  in  thickness, 
and  are  overlaid  by  sand  and  clay"  (264) 

It  is  interesting  to  know  that  drill 
holes,  which  have  been  put  down  in  the 
vicinity  of  Toronto,  in  search  of  gas 
and  oil,after  parsing  through  the  Hudson 
river  and  underlying  Palaeozoic  forma- 
tions, have  penetrated  crystalline  lime- 
stone of  the  Archaean  svstem. 


c^iXi)  G.s.c.   is(w.    pp.   2r-'-"Ji;^ 

(J'U)    Ibid,     D.    4,Vi. 
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chemists  there  to  have  approximately 
the  following  percentage     composition  : 

Lime 30.54 

Magnesia 19.50 

Alumnia  and  ferric  oxide   U.94 

Silica {).'Sii 

The  rock  from  the  quarry  at  Vine- 
mount,  Hamilton,  is  said  to  be  of  about 
Uke  same  character,  but  tend«  to  potsess 
more  sulphur  and  silica. 

Barnes'  quarry  at  Kymal  ha^  a  faco 
of  about  21  feet,  with  a  thin  larer  of 
■oii  at  the  surface.  This  stone  is  oetter 
suited  for  furnace  use  than  that  near 
the  face  of  the  escarpment,  the  upper 
layers  of  which  contain  chert  nodules. 
There  are  one  or  two  other  small  quar- 
ries near  Kymal. 

From  the  driH  hole  put  down  to  a 
depth  of  200  feet,  it  i«  said,  from  the 
flurface  in  Barnes'  quarry,  gas  and  salty 
water  spout  up  a  short  distance  at  in- 
tervals. The  gas  forces  up  the  water 
and  burna  when  lighted  at  the  end  of 
the  iron  pipe  set  into  the  hole. 

An  average  analysis  of  the  9tone 
from  Barnes'  quarry  u«ed  at  the  Hamil- 
ton blast  furnace  for  a  considerable 
period,  is  given  on  a  preceding  page,  in 
the  section  devoted  to  smelting. 

York 

Rock  exposures  in  the  greater  part  of 
tliis  county  are  few  in  number.  The 
ftouthern  part  is  underlaid  by  the  Hud- 
son River  formation,  and  exposures  are 
seen  along  the  courses  of  the  streams. 
The  Utica  and  Trenton  formations, 
which  run  in  bands  across  the  northern 
part,  are  covered  heavily  with  drift  ma- 
terial. 

The  Bureau  of  Mine«*  has  received  re- 
turns of  lime  productioj*  from  the  vicin- 
ity of  Baldwin^  Vachell  and  Virginia 
post  otiices,  in  the  township  of  Geor- 
gina.  This  lime  is  apparently  derived 
from  drift  boulders  or  *'field  stone," 
which  have  been  transported  from  the 
northeastward  fluriiijr  the  ice  period. 

"Between  the  river  Rou^e  in  the  town- 
ship of  Pickorin;j  [Ontario  county]  on 
the  east,  and  the  river  Credit  in  the 
township  of  Toronto  [Peel  county  1  on 
the  west,  sections  of  the  Hudson  River 
formation  mav  be  seen  on  almost  all  the 


intervening  streams.  The  formation  here 
consists  of  a  series  of  bluish-grey 
argillaceous  shales,  enclosing  bands  of 
calcareous  sandstone,  sometimes  ap- 
proaching to  a  limestone,  at  irregular 
intervals  and  of  variable  thickness. 
In  some  instances  the  bands  are  of 
a  slaty  structure,     splitting     into  thin 

laminae  in  the  direction  of  the  beds; 
in  otherfl  they  have  a  solid  thick- 
ness of  a  foot;  but  in  few  cases  do 
they  maintain  either  character  for  any 
great  distance.  The  sandstones,  while 
in  the  beds,  are  hard  and  solid,  and 
upon  fracture  exhibit  a  gray  color,  with 
much  of  the  appearance  of  limestone; 
but  by  long  exposure  to  the  weather 
they  turn  to  a  dark  brown^  and  ulti- 
mately crumble  and  decay.  These  sand- 
stones generally  abound  in  calcareous 
fossils,  which  in  some  places  predominate 
so  as  to  give  rise  to  beds  of  impure  lime* 
stone;  these  beds  are  however  rare.  .  .  . 

"The  banks  of  the  Credit,  the  Etobi- 
coke,  the  Minaco,  the  Humber  and  the 
Don,  for  certain  distances  from  the  lake 
shore,  expose  sections  exhibiting  sixty 
feet  or  more  of  these  strata ;  but  advanc- 
ing northward,  the  formation  becomes 
concealed  by  the  great  accumulation  of 
drift,  of  which  the  interior  of  the  coun- 
try is  composed.  At  Weston,  on  the 
Humber,  near  to  the  townships  of  Etobi- 
coke  and  York,  some  good  limestone  oc- 
curs, and  at  Fisher's  mill,  below  I>undas 
Street,  on  the  same  river,  there  is  more 
of  the  same  material.  At  the  latter 
place,  the  banks  of  the  stream  rise  to 
a  height  of  more  than  a  hundred  feet,  of 
which  from  fifty  to  sixty  are  composed 
of  the  Hudson  river  shales  and  sand- 
stones, while  the  upper  part  consists  of 
sand  and  gravel."   (263) 

"In  the  township  of  York,  on  a  small 
tributarv  of  the  Don,  beds  of  tufa  occur 
from  twelve  to  fifteen  feet  in  thickness, 
and  are  overlaid  by  sand  and  clay"  (264) 

It  is  interesting  to  know  that  drill 
holes,  which  have  been  put  down  in  the 
vicinity  of  Toronto,  in  search  of  gas 
and  oil,after  passing  through  the  Hudson 
river  and  underlying  Palaeozoic  forma- 
tions, have  penetrated  crystalline  lime- 
stone of  the  Arclia<*an  svstem. 


(.i<K{)  G.S.C..     iwja.     pp.    212-2i;t. 
r2r,\)    Ibid.     p.    4.Vi. 
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Dunning's   mills    108 

Hunnviile  54 

Duntroon,      analysis     of      limeetone 
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E.cquesing   township    58 


132 


Index 


Page 
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Lorimer  lake  93 
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limestone  in   56,  57 

Iron  ore  in  57 
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In  Frontonnc  pountv   .41.  45 

In  fil-ev  countv   "; 41) 

In   IlMni:.rlV,r.i  townslii]. -W 

Of   (iiii'liih  f.inriiitiiin    Ill 

On  \V»h(iapLtHv   riv,.|    S3 

MnHM...M!i„    lim,.M..T,.s   Hi    La 
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Manitoutin  island  75 

Analyses   of  limestone   from   75 

Clinton    formation   on    7B 

DnlomiU-  on    76 

Hudson  KiviT  formation  on 76 

Lime   on    76 

Limestone  on  84 

Marl  on 7(i 

Niagara  formation   ou   ..i'.    'f^ 

Quarries  on  76,  79 

Silurian  system  on   75 

Trenton  formation  on "5,  76 

Manitoulin    Portland    Cement    Com- 

panv    80 

Manitouwabin    Uke    93.    94 

Mfinitott*Mne   '. 7fi 

Limestone  at   80 

Mann  or  Burnt  island  89 

Manotick 46 

Maple   island   04 

Mara   township    89 

Marble   H 

American   1"3 

Analysis   of  from    Ellis'    quarry    ...     6-5 
Analysis  of  from  Harrison's  quarry     tvi 

.U  Bridgmvatcr  62,  63.  64.  fil 

At  Echo  lake  31 

At  Garden  river  •' 

At  Madoe  village  62,  63 

From  Limekiln  quarry,  analysis  of    6-5 

In-  Galnay  township     "1 

In   GUmorgan   township    57 

In   Lutterworth  township   '>1 

In  Marmora  township   6-} 

In  Seymour  township   65 

In    Snowdon   township    57 

In  Victoria  county   112 

Marble  lake   1"1 

Marble  quarries  H.  '2 

Marble  quarrv   at   Arnprior   102,    103 

At  Renfrew  lf>2 

In   Somerville   township    H4 

Near  Tweed   ^4 

Marbles    from    HastinRs   county,    an- 
alyses of ^'^ 

Of  Renfrew  county   101,   102 

Marl  26.  87 

Analvses  of.  28,  39,  51,  »»,  71,  8j  .  10.. 
112,  111,  122 

At  Uliio  lake  ** 

At  U-t'  lake  ,*■? 

At    Mink   lake    J"i 

At  White  Inke  66,  106 

For  iiidkiiie  fement   ..■     1^ 

From   KmiTald   lake,   anal.vMs   of,        «'_ 

From   Hastings  county   '>•> 

From  M»Miln,  anaUsis  of  14 

From   Vii'l'iriii   county    ''■* 

From    Wi'lliii^ton    county,   nnalysi-^ 

of   ■■■, 1" 

From     \Ve?tmeath     township,     an- 
alvses of   '''" 

1„   Bra.it   ■■..„„tv   31 

In    Itra.t    tnwW.ip    37 

In    Knur  tounty    3. 

In   CarMon   eonnty   -'W 

In  c.rrick  to»;|;J;j!;^. ^^  % 
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Marl  {continued.) 

In  Grey  county  50 

In  Grey  county,  analysis  of  51 

In  Hastings  county  59 

In  Lanark  county  71 

In  Lavant  township   71 

In  Loughborough  lake  4(5 

In  North  Dumfries  township... 115,   116 

In  Ontario  county   JK) 

In  Renfrew  county  106 

In  Ross  township  107 

In  Sheffield  township  28 

In    Waterloo  county    115 

On  Manitoulin   island    76 

On  P.  A.  D.  &  W.  railway  Ill 

On  Pitikigouching  river   112 

Marlbank   17 

Marl  deposits  at   26 

Marmora  59 

Lithographic  stone  at  60 

Township,   marble  in  65 

Marshall's  mills  ..' 69 

Martin's  falls   Ill 

Maryborough   township   122 

Marysville  44 

Massasauga    Point    27 

Matchedash  bay  89 

Mattagami   river,    ironstone  on    32 

Limestone  on  32 

Mechanicsville  37 

Medina    formation    in    Bruce    county     35 

In  Halton  county  57 

In  Peel  county  95 

In   Wentworth  count^^   123 

Medina  sandstone  at  Owen  Sound...     48 

Medina  shales  in   Grey    county    49 

Meldrum  bay  •••     76 

Merchant's  quarry  11^ 

Merrickvillo 47 

Metcalf  township,  log  of  well  in  80 

Metchkewodenong   79 

Mica  21.  93,  94 

Mica  schists  101 

Middle    island ^" 

Middlesex   county,   Corniforous  ionii- 

ation    in    80 

Middleton  bridge   115 

Middleton*s  quarry   125 

Middleton   township   88.    118 

Midland,    Black   River    formation    at  110 

Quarrv  at  110 

Milk  of  Hme  6 

Mill   lake   pi.   ^^^^ 

Mille    Roches  quarry    47,    110 

Milwaukee,    Wis.,    analysis    of    lime- 
stone from  15 

Mimico   river   126 

Minden     township,     crystalline    lime- 
stone in   56 

Minerals    in    crystalline    limestones         21 

Miner's  Bay  57 

Minisegog  lake   94 

Mink  lake  104 

Marl  at 107 

Minor   uses  of  litnostone    13 

Mississippi   river   ,:  •  :'  ^^^^ 

Moira  river   27,  59.  89 

Molybdenite   21,    57 

''Monarch"  cement   17 
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Monmouth  township,  crystalline  lime- 
stone in  56 

Grenville  series  in   56 

Mono  township  39 

Montreal  river   82,  83 

Moose  creek  48,  111 

Moose  or  Bryson  island  85 

Moose  river,  gypsum  on  32 

Mortar,  composition  of  ancient  12 

Mountain  quarry  119 

Mountain  township  40 

Mount   Healy  .62 

Muckwabi  lake  94 

Mudge  bay   78 

Mud  lake  101 

Mud  Turtle  lake   113 

Mulmur  township   39,  49,  120 

Murchesonia  50 

Murphy's  limestone  quarry  73 

Murray's   quarry   ...98,  9i) 

Muskoka     district,    crystalline    lime- 

stx)ne  in  81 

Muskoka,  granite  in  65 

Muskoka  river   94 

Muskrat  lake 104 

Muskrat   river    104 

Namannitigong  river  94 

Napanee,  analysis  of  limestone  from    27 
Napanee  Mills,  manufacture  of  natu- 
ral rock  cement  at  15,  27 

Nassagaweya  township   57,  58 

National  Portland  Cement  Company     18 

Nation  river   47,  48,   9o 

Natural   gas     as    fuel    for     burning 

lime  8,  119 

At  Barnes*   quarry   120 

Natural  rock  cement   14 

Analyses  of   limestone   for   making     15 
Limestone  for  at  Napanee  Mills...     15 

Limestone   for   at  Nepean    15 

Limestone   for   at  Thorold    15 

Nature  of  limestones  19 

Nautilus    96 

Nepean.    analysis   of   limestone    from     15 
Nepean.  stone  for  natural  rock  cem- 
ent  at    15 

Nepean  township   37 

Newman  or  Great  Manitou  island  ...     81 

Niagara  escarpment    36 

Niagara  formation   6,  13,  15 

Extent  of  in  western  peninsula 125 

Fossils  of  31 

In   Bruco  county   36 

In    Dufferin   county    39 

In  Grey  county   49,  50 

In  Halton  county  57,  58 

In  Lincoln  county   73 

In  Nipissing  district  84,  86 

In  Peel  county   95 

In  Sinicoc  county  109,  llO 

In  Wolland  county   116 

In  Wellington  county  120 

In   Wentworth   county   123,    125 

Of   Hudson   Bay    85 

Of   Winnipeg  basin  S5 

On    Albany   river    31.   112 

On  Cockburn  island  79 
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Niagara  formation  (continued.) 

On  Lake  TemiBcaming  83 

On  Manitoulin  island   76,   78 

Niagara  limestones  22,  24 

At  Ancafiter  125 

On  Kenogami  river  31 

Nichol  township  121 

Nipigon,  lake  Ill 

Nipigou  series  Ill 

Nipissing  district  81 

Clinton  formation  in  84 

Niagara    formation    in    84,86 

Trenton  formation  in  84 

Nipissing   Road    band  of   crystalline 

limestone  94 

Nipissing  township  94 

Nodules  in  Hamilton  formation,  an- 
alysis of  69 

Norfolk    county,   Corniferous    forma- 
tion in  88 

Oriskany  formation  in  88 

North  Augusta  47 

North  Burgess,  analysis  of  limestone 

from  70 

North  Cayuga  township 52,  53,  118 

Analysis  of  limestone  from   55 

North      Dumfries     township,      marl 

in  115,  116 

Northern  palaeozoic  area  25 

Northumberland      county,      Trenton 

formation  in   88,  89 

Nottawa  river  39 

Nottawasaga  township  49.  109 

Oak  ridge  95 

Oil  on  Peleo  island  42,  43 

Oil,  wells  bored  for  at  Toronto  126 

In  Kent  county  68 

Oneida,  analysis  of  limestone  from...     lo 

Onondaga   formation   15 

In  Brant  county  33 

In    Bruce  county 35 

In   Haldimand  county 61 

In  Waterloo  county   115 

In  Welland  county   116,  117 

In  Wellington  county   120,   122 

Rocks   for   making   hydraulic   cem- 
ent in  ^ 15 

OnundHga  limestones  ..22,  24 

Ontario    countv,    Trenton    formation 

in   *. 89 

Ontario      Portland      Toniont      Com- 
pany     18.   34 

OptH)ngo  road  102 

Opiniika  narrows   87 

Ops  town.ship  113 

<>i!i!\cevillo.   iiiiariios    at    39 

Ordovieiaii    or    Lower    Silurian    rocks     *J4 

Orijiin  oi  liiiu^Ntones  U' 

Orillu^    lowiisliip >^*J 

(^n>.|;Mny     ti'rniation     in     llaKliinanrl 

vounty "^.S.   ot.    Tm 

I II    \<  r'.".'i \.   (Mnmr  \  *^S 

!\.;t ':v«s.    >"iitii^»lo    lor   izriiuKtoiio-^  '\ 
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Orni'.'nil   rotiior ...     lO.    17 

Ortlii<    '  l\}upiiliMi.rIl:0    li\  i;i    ..              ...      !*»'^ 
Ort}nhi'rn< 77 


P.\GE 

Orthoceratites   84,   86 

Orthoclase  crystals  103 

Osgoode  township  46 

Oshawa  41 

Ottawa  city  38 

Ottawa  river   38,   102 

Ottawa  valley,   Laurentian   rocks  of  101 

Marble  103 

Otonabee  canal  97 

Otonabee  river  89,  ifi 

Owen  Sound   17,   18,  48 

Dolomite  at  48 

Medina   sandstone   at   48 

Owen  Sound  Portland  Cement  Com- 
pany       17 

Oxbow  on  Saugeen  river  36 

Oxford  county,  Corniferous  limestone 

in  91 

Quarries  in  92 

Oxide  of  chromium   82 

Ox  Point   27 

Oxyhydrogen  light,  lime  for  6 

P.  A.  D.  &  W.  railway,  marl  on  Ill 

Pakenham  township,  Calciferous  for- 
mation in 70 

Palaeozoic     formations     in     Carleton 

county  37 

PalsBozoic  limestones  21,  103 

Analyses  of  61,  110 

Distribution  of  22 

Of  L.   Ontario-Georgian   Bay    ..'.22,   25 

Of  lower  Ottawa  area  22 

Of   Peterborough   county,    analyses 

of  98 

West  of  Jamea  bay 31 

Panenka  grandis  96 

Paper-making,  use  of  lime  in  13 

Paquette  rapids  104 

Paris  f? 

Analysis   of   limestone  from    lo 

Gypsum  at  33,  34 

Parry   Harbor   •■•; 9o 

Parry  Sound  band  of  crystalline  lime- 
stone    ; 93 

Parrv  Sound  dis^trict,  crystalline  lime- 
stones of  92,  93,  94,  96 

Partridge  inlet  •••     94 

Paving,  limestone  for  123,  I2o 

Payne   river Ill 

Pearl-spar    124 

Peel   countv.  Black  River  formation 

in  .' 95 

Clinton  formation  in  95 

Medina  formation  in   95 

Niagara   formation  in   9o 

Peel    township    122 

Peleo   island   -^l-    "^2 

Gas   on    ^^'  ^| 

T.init^ston*."^.    analyses   of    •*3 

Oil  on   -^2.  43 

Quarries    on    ^ 

Pembina    i-^land    33 

Pembroke   ^ ■ J'^ 

Penotanffuishene  peninsula  ^^-.   l^ 

Priitanioni'?    ^o     -t^'a'    lot 

ri'ntanierii<   band    «3.    116.   124 

Pentameni'i    obloncus   49.    117,    124 

Porcv  island  ^5.  86 
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Perth  county,  Corniferous  formation 

in    95 

Quarries  in  96 

Peterl>orough  county   97 

Analyses  of  PalsBOsoic  limestones  of  98 
Bird's   Eye   and   Black   River  for- 
mation in  97 

Trenton   formation   iu   97 

Petoskey  (Mich.),  limestone  at 13 

Petraia  77 

Petroleum  91,  92,  119 

Phosphatic  nodules  46 

Piche  point   86 

Pickering  township  126 

Picton,  analyses  of  limestone  from  ...  100 

Picton  corporation  quarry   99 

Pifi;eon  lake  (Montreal  river)  83,  113 

Serpentine  on    82 

Pigeon  lake  (Peterborough  county)...  97 

Pilkington   township    121 

Piloceras    69 

Pitikigouching  river,  analysis  of  marl 

on    112 

''Pitting;"   in  plaster   12 

Planorbis  trivolvus  • 87 

Plantagenet  township  ...98,  99,  108 

Point     Ann,     analyses    of    limestone 

from 61 

Quarries  at  59 

Point  Douglas  35 

Point   Hungcliff    35 

Pollock's    quarry,    analyses    of    lime- 
stone from  79 

Pond  Lily  lake  44 

Pontiac  county,  Que  102 

Portage-Chemung  formation  in  Lamb- 
ton  county  68 

Portage  du  Fort  104 

Portage    formation   in    Kent    county  68 

Porter's  quarry  76 

Port  Colbome  53 

Lime  industry  of  119 

Quarries  at  116 

Limestone,  analysis  of 114 

Port  Hope  40,   89 

Portland  cement   16 

Sites  for  manufacture  of  116 

Portland   township  44 

Port  Stanley,  log  of  well  at  41 

Port  Robinson 117 

Post-elacial     formations      in      Rainy 

River    district    ICK) 

Potassium  dichromate  13 

Potawatamie  river    49 

"Pot"   or  set  kilns  for  burning  lime  7 

Potsdam  sandstone  99 

In  Carleton  county   37 

In  Lincoln   county   73 

Pottery   at  Thedford   71 

U.se  of  lime  in  making  13 

Pozzuolana  14 

Pre-Cambrian   formations Vrefncp.    20 

Prescott   47.  48 

Prescott  county.   Black   River  forma- 
tion  in    98 

Chazy  formation  in   98 

Trenton   formation    in   98 

Utica  shales  in   98 

Preston  115 
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Priest's  quarry,  analysis  of  dolomite 

from        122 

Prince  Edward  county  44 

Trenton  formation  in   99 

Pringle  township  94 

Pulp  and  paper  making  13 

Pulp,  sulphite  13 

Puslinch  township  50«  121 

Marl  in  122 

Pyrite   21 

Pyroxene  21,  103 

Quarries : 

At  Ancaster   125 

At  Bowmanviile  41 

At  CJlear  lake  98 

At  (Doboconk   114 

At  Collingwood  110 

At  Crookston  59,  61 

At  Fergus  122 

At  Gait  115 

At    Glen    Robertson   46 

At  Gore  Bay  80 

At  Grimsbv   74 

At  Guelph' 122 

At  Hagersville 54,   55 

At  Havelock  98 

At  Haileybury   83 

At  Hespeler   115 

At  Longford   90 

At  Midland  110 

At  Mille  Roche  110 

At  Point  Ann   69 

At  Port  Colbome  116 

At  Queenston 73 

At  Rymal  station  125 

At  Sherkston  116,  119 

At  Springvale  66 

At  Thorold  116,  117 

At  Villa  Nova  88 

Barnes'   126 

Brown's  119 

Guest   and    Hendrie's    125 

Hewitt's 122 

[n  Anderdon  township  41,  42 

[n  Clinton  township  74 

[n  Dorion  township  112 

[n  Dundas  county   40 

[n  Grey  county  49 

[n  Guelph  formation   122 

!n  Haldimand  county   63 

[n  Hastings  county    61 

n  Hungerford  township  61 

[n  Lanark  county  71,  72 

^n  Lincoln  county   73 

n  Madoc  township  61 

^n    Oxford  county    92 

in  Perth  county   96 

[n  Ramsay  township  71 

[n  Renfrew  county  106 

[n   Simcoe  county    110 

!n  Somerville  township  114 

!n  Smith  township  98 

in  Stamford  township   119 

n     Trenton     limestone,     Carleton 

county   37 

In  Went  worth  county   125 

Reefer's  117 

On  Manitoulin   island   76,   70 
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Quarries  (continued) 

On  Pelee  island  42 

McDonald's    122 

Middleton's  125 

Mountain  119 

Sandstone  56 

Vinemount 126 

Quartz   21 

Queenston,  quarries  at  73 

Quinn's  quarry  106 

Quick   lime.     Sec   Lime. 

Racket  river  40,  47 

Rainy  River   district   100 

Raleigh  township,  section  in  68 

Rama  township   89 

Silicious  limestone  in   90 

Ramsay's  falls   89 

Ramsay   township   37,   102 

Calciferous   formation   in    70 

Chazy  formation  in  70 

Quality  of  lime  from  72 

Quarries   in    71 

Rankin    river    37 

Rattlesnake  creek    55 

Rattlesnake  falls  53 

Raven  lake   18 

Raven   Lake   Portland   Cement   Com- 
pany       18 

Rawdon  township  88 

Reach    township,     analysis    of    marl 

from    90 

Receptaculites    27 

Reeb  and  Sons'  lime  kilns  119 

Renfrew   county,    analysis   of   crystal- 
line limestone  from   106 

Black  River  formation  in   104 

Calciferous  formation  in  104 

Chazy   formation  in   104,   105 

Crystalline  limestones  in   101,  102 

Trenton   formation    in 104 

Renfrew,   lime  industrv  of  105 

Marble  at  ! 11,  101.  102 

Rhynchonella  cuneata  117 

Rice  lake 89 

Ridgeway  54,  118 

Rigaud   anticlinal    99,    108,    109 

Rigaud  fault   98 

River  Delisle  46 

Riviere  a  la   Graisse  47.   98.   99 

Riviere   aux   Sables   (north)    37,  50 

Riviere  aux  Sables  (soutli)   G8 

Robert's  bay.  limestone  band  on   ...81,  95 
Robertson  &  Co..  D..  lime  kilns  of...     5H 

Robillard's  qnarry  37 

Analysis  of  limestone  from   38 

Rocber    Vomhi   102,   inl 

Rockford   SR.   12n 

Rock  01(Mi    no 

Hocks,   wcnithorinfz:  of    2ii 

Rofkwood    anticlinal.    The    ...oO.    120.    121 

Lime  kilns  at    122 

Qnarricx  at  120.   121 

Rocky  Point  78 

Rocky    Saiigccn    river   .:o,    121 

Roman    ccTncnts    K; 

Rosondalo  coniont    ]."5 

Rosondalo,    X.    Y..    analysis    of    lime- 
stone  from    15 
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Ross  quarry  99 

Ross  township   102.   103 

Analysis  of  dolomite  from  106 

Marl  in  107 

Quarries  in  106 

Rotary  kilns  for  making  cement  ...16,  18 

Rouge  river  •• 126 

Russell  county,  Chazy  formation  in...  107 

Trenton   formation   in   107,    108 

Utica  formation  in  108 

Russel   township    lOS 

Rutherford  township,  crystalline  lime- 
stone in 30 

Ryan  and  Haney's  quarry  76,  79 

Rymal  station,  quarry  at  125 

Salmon  Trout  or  Clear  lake   97 

Sand  deposits  on  Rainy  river  100 

Sand,  function  of  in  mortar  12 

Sand-lime  brick   Preface 

Sand   Point  quarries   104 

Analysis  of  limestone  from   lOo 

Sandstone  on  Iron  island  83 

Sandy  lake  97.   113 

''Saugeen**   cement  17 

Saugeen   river    36 

Scapolite  21,  103 

Schneider  cement  kiln  17 

Sclater's   quarry    96 

Scott*s  quarry  106 

Scugog  lake  113 

Scugog  river 113 

Sebastopol  102,  104 

Section  at  Ancaster  123 

At  Cape  Robert,  Manitoulin  island     77 

At  Crow  river  60 

At   Dundas  124 

At   Elora    121 

At  Gore  Bav  77 

At   Guelph  *. 123 

At  Hamilton   123 

At  Hungerford  Mills  59 

At  Lake  Manitou  79 

At  Mount  Healy  52 

At  Thorold  117 

In  Guelph  township  120 

In   Raleigh   township   68 

In  Russell  township  109 

Of   Water-lime  series  118 

Near   Goderich    67 

On  ^lanitonlin  island   76 

Sections    in    Bosanquet   township    ...     68 
Of  Hamilton  formation  at    Thedford  71 

Seine  river  basin  100 

Selenito    124 

"Semi-wet"  system  of  makng  cement     17 

Senoca    53 

Serpentine    21,    93 

On  Lake  Abitibi 82 

On  Pip:eon  lake  82 

"Set"   or  pot    kilns  for  burning  lime       7 

Severn   river  89 

Seymour   township    88,    89 

Marble  in    65 

Sliale.   biluniinous   124 

Black    124 

Shallow  lake  17 

Shallow    lake,   marl    in 51 

Sb« '(field   township,    dolomite   in    62 
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Paof 

Sheik  island  40.  47 

8hell>  marl.     See  Marl. 

Sherkston,  qaarries  at  .-.116,  119 

Sherwood's  limestone  quarry   72 

Shibaishkong  island     93 

Shimer,  Prof 69 

Silicate  brick   13 

Silurian  formations  110 

Group  21 

In  Algoma  district   29 

In  Lanark  county  70 

In  Simcoe  county  1(J9 

Limestone  boulders  of  40,  KX) 

Rocks  of  Red  River  basin  100 

Strata    89 

System  on  Manitoulin  island  7o 

Silver,   reported,   at  Miner's  Bay   ...     57 

Simcoe  county    109 

Analyses  of  limestone  from   110 

Clinton  formation  in  109 

Hudson  River  formation  in lOi) 

Niagara  formation  in  109,  110 

Quarries  in   110 

Silurian  limestones  of  109 

Trenton   formation  in    109,    110 

Utica   formation    in    109 

Simcoe  island    44 

Singhampton    110 

Slaking  of  lime  11 

Slag  cement  Preface 

Slate  from  Paris,  analysis  of  34 

Smelting   ores   13 

Smirlevflle   40.  47 

Smith   township    97 

Quarry  in    98 

Snowdon  township,  crystalline  lime- 
stone in   \ 66 

Soap,   manufacture  of   13 

Soda  manufacture,  lime  for  14 

Soda,   use  of  lime  in  making  13 

Solway  Process  Company  41,  42 

Somerville  township,  analyses  of  lime- 
stone from  113 

Quarry  in  114 

Soulanges  county  46 

South   bay  78,    94 

South    Crosby    township,     crystalline 

limestone  in    ! 72 

South  Dumfries  township  18 

South   Elmsley   township    102 

South  Finch  48.   Ill 

South  Mountain    40,    47 

South  Nelson  .07 

South   Petite   Nation   river   ...Si),   Oii   lOS 

South  Sydenham    49 

Speed  river   11  j,   i^o.   121 

Spencerville    47 

Sphalerite  21 

Sphoerium  sulcatum   87 

Spinel   21 

Spirifor  gregaria   96 

Pennata   69 

Spirifcra   mucronata    (JS 

Springvale.   analysis  of  linio  from   ...     '>4 

Quarry  at  56 

Stafford  township   102,   104 

Stamford  township,  quarry  in  119 

"Star'*   cement .* 18 
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Steam,  use  of  in  burning  lime  9 

Steel,  use  of  limestone  as  flux  for  ...     14 
Steep    Rock   lake,    analysis   of  lime- 
stone from  100 

Stenopora  fibrosa  77,  78 

Stone  crusher  at  Hagersville  65 

Stoney   Point,   analysis   of   limestone 

at  69 

Strange's   quarry    121 

Stratford,  log  of  deep  well  at  96 

Strathcona  or   Napanee  Mills  18,   26 

Stricklandi  canadensis  117 

btroniatopora 77 

Concentrica   77 

Strontia   3 

Strontium,  sulphate  of  60 

Straphomena 77 

St.  Anne  de  Prescott  99 

St.   Eugene  98 

St.  John,  N.  B.,  limestones,  analyses 

of  11 

Lime  making  at  10 

St.   Joseph  island,   analyses  of   lime- 
stone from   79 

Clinton    formation   on    79 

Trenton   formation   on   79 

St.  Lawrence  river   47,  111 

St.  Marys  69 

Quarries    at   95 

St.  Vincent  township  48 

Stormont  county   110 

Black  River  formation  in  110 

Chazy   formation   in    110,  111 

Trenton  formation  in  110,  111 

Stucco  lake  59 

Sturgeon   lake   11^ 

Sugar  island  59 

Sugar  manufacture,  lime  in    ...3,   95,   97 

Sullivan's  quarry 99,  100 

Sulphate  of  lime  12 

Sulphate  of  strontium  60 

Sulphite   pulp    18 

Sulphur  in  limestone  9,  12 

Sun  Portland  Cement  Company   17 

Sutton  bay  87 

Swego  river   104 

Sydenham   49 

Sydenham   river    48,   49 

Sydenham   township    48 

Talbot  river  89 

Talc   SI 

Talon    chute    81 

Tanning,   use  of  lime  in   13 

Tay  township   110 

Teitz's   (juarry    54 

Temperature  in  slaking  lime  11 

Teniploton  and    Gloucester   anticlinal  108 

Terraces  at  Dundas  125 

Tetradiuni  fibratum   44 

Thedford    69 

Analysis  of  limestone  at  69 

Hamilton    formation   at    69 

Pottery   at    70 

Thames  river 96 

Thorah    township    89 

Tlmrold.    analysis  of   limestone    from     1-^ 
Cement  rock  at  l-*).  24 
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Thorold  {continued, ) 

Quarries  at   116,   117 

Township,  qnarry  in  119 

Thunder  Bay  district  Ill 

Thurlow,   township  of   19 

Tilsonburg,  wells  bored  at  91 

Titanite    21.    103 

Tobermory  harbor   37 

Torbolton  township  "  38 

Toronto  township  126 

Townsend  township    88 

Travertine,  crystalline  91 

Near  Paris  34 

Tremolite   101,    103 

Trenton      formation     in     Frontenac 

county    44 

Tn  Hastings  county  59 

[n  Lanark  county  70 

In  Nipissing  district   84 

[n  Northumberland  county  88,  89 

[n  Ontario  county  89 

[n  Peterborough  county  97 

[n  Prescott  county 98 

In  Prince  Edward  county   99 

[n  Renfrew  county  104 

[n  Russell  county  107,  108 

[n  Simcoe  county   109,   110 

[n  Stormont  county  110,   111 

[n  Victoria  county  112 

In   York  county    126 

On  Lake  Simcoe  90 

On   Manitoulin  island   75,   76 

On  St.  Joseph  island  79 

Trenton  fossils 27,  40 

Trenton  limestone  for  cement  manu- 
facture        37 

In  Garleton  county  37 

In  Durham  county  40 

In  Glengarry  county  46,  48 

In  Lennox  and  Addington  27 

Quarries    in   37 

Trent   river,  limestone  cliffs  on    88 

Trenton   limestones   22,   24 

Analyses  of   27 

Trilobites   54,   117 

Tudor  township,  limestone  in  62 

Tufa,  calcareous  51,  58,  91,  109 

Tufa,   in  York  township   126 

Turtle  river  basin  100 

Tweed,   marble   quarry   near    64 

Tyendinaga    township    27 

Upper  Silurian   fossils   32 

Hocks    25 

Rocks,    magnesium   in    25 

Strata  on   Lake  Tcniiscaininij:    83 

rtifa  formation  in  Grey  (Miunty  48 

In  Siincoo  county  109 

In  Russell  county   108 

In   York    county    12ti 

Utica   shale  in   Durham   county  41 

rticu   shales   in   Prescott   county    98 

Van    Cami)'s  mill    tO,   -JH 

Vankleek    Hill    98,    99 

Vernon    corner    1<> 

Vosuvianite  21 

Victoria   county    112 

C'rysfHllino    /imestones    in    W^ 
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Victoria  county  {cotttinued.) 

Marl  from  114 

Trenton  formation  in  112 

Victoria  Koad  station  18 

Vienna   41 

Villa  Xova,  limestone  quarry  at  88 

Vinemount  quarry,  rock  of  190 

Wabinosh  bay   Ixx 

Wabis  bay  85 

Wahnapitae   river,    magnesian    lime- 
stone on  83 

Wainfleet  township   119 

waiKerton,  iitnographic  scone  at  t>,     36 

Wallace  township  do 

Walpole  township    54 

Warsaw  97 

Water  cement   117,  124 

Waterford    33 

Water  lime  formation.        See   Lower 
neiueioerg. 

Water-lime  rook,   analyses  of   118 

Series,  section  of  118 

Waterloo  county  114.  117 

Guelph  formation  in  114 

Marl  in   115 

Onondaga   formation  in    115 

Wa-wash-kaise  lake  93 

Weathering  of  rocks  20 

Welland   county   116 

Clinton   formation   in    116 

Corniferous  formation  in  116.  118 

Lower        Helderberg         formation 

in 116,  118 

Niagara  formation  in    116 

Onondaga  formation  in  116,  117 

Well  at  Guelph.  log  of 128 

At  London,  log  of  80 

At   Strattord  96 

At  Vienna  41 

In  Kent  county  68 

Wellington   quarry,    analysis   of    dol- 
omite from   122 

Wellington  county   120 

Analysis  of  marl  from  .122 

Clinton    formation   in    120 

Guelph  formation  in  120 

Lime  kilns  in 122 

Niagara  formation   in 12(» 

Onondaga  formation  in 120,   122 

Wells  for  gas  and  oil  at  Toronto  ...  126 

Oil  and  gas  in  Kent  county  68 

Wentworth  county 123 

Clinton    formation  in    123 

Medina   formation   in 123 

Niagara   formation   in   125 

Quarries  in  12o 

West  bay  "8 

Western    Ontario,   Laurentian    rocks 

of  101 

West    Hawkesbury   township    99,   99 

Westmeath   township    102 

Marl  in  107 

Weston,  limestone  at  126 

West    Winchester 40.     47 

WTiit^  lake   18.   51 

Marl  at  66.  106 

White  lime  11 

White  quarry  "^2 

\\\\\\Le^?w^\v   1-* 
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Whiting  14 

Whitn^,  B.  J 62 

Wi&rton   19 

wader's  lake 18 

Williamsborg  township   39 

Williams  lake  18 

Winchester  township  40,  47 

Windham  township  88 

Window  glass,   analysis  of   limestone 

for  making  6 

Winger's  quarry  56 

Wolfe  island  43 

Wood,  as  fuel  for  burning  lime  8 

Woodhouse  township    88,  118 

Analysis   of  limestone  from  88 
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Woodstock,  Corniferous  limestone  at  91 

Wright.  Prof.  A.  A 69 

Wright's  cement  quarry  37 

Wright's  silver  mine  86 

Yarker  27 

Tonge  township  72 

York  62,  63.  126 

York  county,    Hudson  River  forma- 
tion in 126 

Utica  tormation  in 126 

York  township,  limestone  in  126 

Tufa  in  126 

Zaphrentis  prolifica   92,   96 

Zircon    21 


